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in a predominantly agricultural economy, the overall rate 
o-f economic growth depends to a very large extent on the rate 
OT growth in agriculture. In India, achievements in the 
agricultural sector will continue to be a determining -factor in 
the achievements at plan targets -for many years to come. The 
success or -faiiure or programmes o-f agricultural development 
aepends decisively on the way rarmers react to such programmes, 
since it is ultimately the iarmer who manes the -final decision 
concerning the ai location o-f land and other resources -for 
particular enterprises. Highest priority should be given to 
tnp rarmer and his -farming methods because these arc the 
corner stones o-r the country's economy. 
India has a long and proud tradition o-f agriculture, 
starting with the end o-r nomadic li-fe and leading to a highly 
developed sei-f-contained village economy, based on the 
principle of the static division at labour. The cropping 
patterns -followed were based on traditional systems o-f 
subsistence farming, where the rarmer tries to produce every 
thing he needs like cereals, pulses, vegetables etc. and this 
practice continued until the launch o-f oreen Revolution' and 
the introduction o-f technology in agriculture in the early 
sixties. riore importantly, our ever increasing papulation is 
compelling us to give up the old way o-f maintaining soil 
•fertility, rianures are being replaced by chemical -f erti 1 i rers. 
Even marginal lands are being ploughed, irrigation is being 
extended even to the most arid areas, changing the age-old eco-
system. The production possibilities have increased with the 
use o-f costly inputs. The farmers have started producing 
surplus witn the result that they think o-f maximising the 
returns -from their lands. The price which the -farmer gets -for 
his produce became o-f vital importance. The Indian agriculture 
has now been shedding its subsistence character and is poised 
•CO enter into an entirely dif-ferent phase o-f commercial 
agriculture. 
It is true that the Indian -farmer devotes a signi-ficant 
proportion ai his land to tui-fii his own requirements, but it 
is natural to expect that in sowing the surplus lands, -farmer 
would look to the market. In the case o-r cash crops at least, 
protit motivation should be er-rective and prices ought to 
inriuence rhe variations in areas- Even in case o-f foodgrains, 
whirn are largely grown tor sel-f consumption and partly -for 
market, we can not deny the role o-f prices. With the 
development o-f money economy and technological changes, the 
traditional concept o-f subsistence farming has undergone 
radical changes. The subsistence producer also has to sell a 
certain portion o-f his produce to get cash -for his domestic 
requirements and he also has to spend a substantial amount of 
money on inputs. Now a-fter the 'Green Revolution', the out put 
ha^ increased substantially and the psychology o-f scarcity, 
which regulated -farmers attitude in the past is now changing. 
Though the farmers at near subsistence level grow primarily for 
the family, the variations in prices of the crops may still be 
important for them, because if the price of basic food crop 
rises, it would be costlier for them to meet their subsistence 
requirements if they buy it from the market. 
Area under any crop is governed largely by physical, 
cultural, social, technological and economic factors. Physical 
factors specify the range of crops that can be grown in a 
region. It describes the production possibilities of crops but 
they don t determine as to which crop is the most profitable. 
Economic factors determines the particular kind or combination 
of crops that are most profitable to produce on the farm. 
in Tine present work an arcempc nas oeen made to study the 
In-fiuence oi cnanging prices on cropping pattern in the 
aistricts Qt upper 6anga - Yamuna ooao . Tnis region has been 
seiectea as tne stuay area oecause tnis region is the seat of 
Green Revolution . Ir. is one of tne agriculturally most 
prosperous, terriie, nigniy irrigated and thickly populated 
part ot uttar rraoesn. It also enjoys the highest level oi 
agricultural et-ficiency in tne state, it provides many choices 
to tarmers to grow tneir aesireo crops. The study region 
consists or -five Districts namely, Sanaranpur, Muz a-f far nagar , 
neerut, Gnaziaoao ana Buianasnanar. It lies oetween the two 
master streams — tne 6anga ana tne tamuna. It covere an area of 
aoQut 2w,£324 square Kilometers. It spreaas ^rora 28°4' to 30 24' 
nortn iatituaes and 77°2' to 7a°29 east longitudes. This 
region naa a population o-f i4,243, 132 (1991, census Report) 
wi rn a aensity of aoout o96 persons per square kiloni«ter. 
Cultivation of crops nas oeen tne main occupation of the people 
ana ar tne total worKers, 39.oi per cent ar& cultivators. 
Trie salient features of tne present study ar a 
1. To assess tne pnysical environment - pnysical features, 
arainage, climate ano soils ana now these factors have 
nelpea m maKing tne scuay region a prosperous 
agricultural region. 
2. To assess tne cnanges in tne land use pattern - net sown 
area, gross croppea area, net irrigated areA, gross 
irrigateo area, fallow ianas ana cuiturable wastes etc., 
in tne stuay region tfram i9cia-<37 to I99K)-91). 
3. To assess tne cnanges m cropping pattern - changes in 
area UMoer important fooagrams ana non-foodgrains in the 
Btuoy region ifrom i9cio-o7 to i99£i-9i). 
^\ 
4. To study the trends in production of the selected 
foodgrains and non—foodgrains <trofn 1966-67 to 1990-91). 
3. To study the trends in prices of the selected foodgrains 
and non-foodgrains vfrom 1963—66 to 1989-90). 
6. To assess the relationship existing between price area 
and price - production of the twelve selected crops 
(taking yearly data from 1965-66 to i99«a-91). 
7. To examine the influence of other important factors like 
preceding year s price, production, irrigated area and 
total area on the acreage of the selected crops. 
a. To study farmers response to price changes and its 
effect on the cropping pattern of sample farms - socio-
economic profile of the sample farmers, farm practices 
adopted by them cropping pattern adopted by them and 
various factors influencing the cropping pattern of these 
farmers were examined. 
The work has been divided into three parts, spread over 
six chapters. 
Part one is devoted to the general description of the 
study area. - upper Ganga-Yamuna doab. This part has been 
covered in chapter one. In this chapter an attempt has been 
made to assess how the physical environment - physical 
features, drainage, climate and soils 'r\a.y/e helped in making the 
study region ji prosperous agricultural region. In this part, 
attempt was also made to assess x.he changes in land use 
pattern and changes in cropping pattern of the study region. 
Part two is devoted to study tne trends in area, 
production and prices o-f the twelve selected crops o-f the study 
region. This part comprises or two cnapters - second and third-
Second chapter deals with the trends in area and production o-f 
selected roodgrains and non—roodgrains in the study region. 
Tnird chapter deals with the trends in prices of the selected 
i^ooagrains and non-foodgrains in the study region. 
Part three presents the crux ot the problem investigated. 
Tnis part spreads over the last three chapters. Chapter four 
makes an attempt to assess the in-fiuence o-f prices on cropping 
pattern and production pattern oi selected crops in the study 
region. Pi-fth chapter investigates the influence of preceding 
years price, production , irrigated area and the total area of 
a particular crop on the acreaqe in the current year far all 
tne selected crops in the study region. Si>;th chapter 
analyses the -farmers response to price and its effect on the 
cropping pattern of the sample farms. In this chapter social 
ano economic profile of the sample farmers, farm practices 
aoopted oy tnem, cropping pattern arioptea by them and various 
factors influencing their crapping pattern were studied. 
The stuay is based on ootn primary as well as on 
secondary sources of data. Dete from primary sources have been 
coiiectea through field surveys, interviews with -farmers and 
discussions with the government officials. The survey in the 
study region was conducted during i99fi and 1991. The survey 
was based on 'Stratified Random' basis and the sample design 
adopted was of two stage, in the first stage, selection of 
villages from the five districts of the region was made and 45 
villages were selected. In the second stage, selection of 
farmers were made and 237 farmers were selected and they were 
categorised un the basis of their farm sizes. For getting 
accurate information the farms were visited frequently. Data 
«.^  
rrom secondary sources have been collected principally from 
various bulletins like Uttar Pradesh Statistical Bulletins, 
5T.atistical Abstracts of various Districts, Farm Harvest Prices 
ot Principal Crops in India, District Census Hand Book of Uttar 
Pradesh etc. Since our study is from 1965, district level 
published data were available tor the -four districts from 1965 
onwards to i99w. The fifth district of ohaziabad was formed in 
1976, so the data for this district has been taken from 1976 
onwards. Ail the analysis has been done for the five districts 
of the study region till i99w-9i only, since the data is 
available till this year only. 
The study reveals that prices of all the twelve selected 
crops have increased but there were some disparities in 
increase or prices. Prices of pulses like gram and arhar and 
non-foodgrains like potato, sugarcane, cotton and mustard have 
increased tremendously. Prices of fine cereals like rice and 
wheat also registered substantial increases while coarse 
cereals like jowar. barley, baJra and maize recorded marginal 
increases. 
Bimiiariy, during the study period, area under these 
crops also varied, nrea under non-foodgrains like mustard, 
potato and sugarcane, pulses like ar'nar and fine cereals like 
wheat recorded massive increases in ail the districts and they 
showed a high degree of positive correlation with prices. Crops 
like rice (in northern districts) and maize (in southern 
districts) also showed positive correlation. The crops which 
have recorded decreases in their acreage also showed negative 
correlation with the prices. It consists of coarse grains like 
Jowar, bajra and barley, pulses like gram. Cotton acreage also 
snowed negative correlation with its prices. 
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Due to tne adoption of moaern technology, better 
irrigation faciiities and improved farm implements in the study 
region, a tremendous increase in yields of crops was observed. 
It is resulted in increase in production of crops despite 
aecreases in areA under some crops, it points towards the fact 
tnaT farmers of this region are getting more production from 
lesser area ana tnis has also affected the cropping pattern. 
Tne proouction of cash crops like mustard, potato and 
sugarcane recoroed massive increases ana snowed strong positive 
f.orrelation with prices. Simiiariy, the production of 
fooagrains lif-e wheat, rice and arhar also showed a high degree 
of positive correlation witn prices. naize (in Saharanpur, 
Buianasnanar and uhaziabad; also showeo positive correlation. 
Generally the production of cereals like jowar. bajra and 
oarley nas aecreased and it showeo negative or no relation 
witn tneir respective prices, while crops like gram and cotton 
snoweo a high degree of negative correlation oetween prices and 
proouction. Earlier, farmers were growing all types of crops 
out now tney are growing only those crops wnich brought them 
Detter returns. 
Tnis snows tnat: 
VI > Price emerged to D B the major factor which helped in 
oringing aoout a change in tne cropping pattern. There 
was a clear shift from the cultivation of coarse 
cereals, gram and cotton to tne cultivation of cash crops 
ana fine cereals. 
til; But tnis aoes not mean tnat rnere was a total shift from 
tne cultivation of cereals to tne cultivation of cash 
crops. Farmers still give preference to the cultivation 
of fooograins especially wheat, rice and maize. They 
devote a significant proportion of their land to raise 
o 
their own requirements and in sowing their surplus land, 
rhey look towards the cultivation of cash craps. 
'. 1 1 i ; Froi^i tabi 1 i ty of the crop dictates tne changes in the 
cropping pattern. Crops which registered significant 
increases in their area also showed strong positive 
correlation with prices. 
Decision regarding wh. to grow are oased on many socio-
economic, pnysicai ana even political taccors. These factors 
have a combined impact on the decision making process of the 
farmers. Any factor can be more influential at any given time, 
depending on the situation. Decision making process is now 
nignly influenced by economic factors. Farmers, wheather rich 
or poor look towards the profit the crop will fetch and then 
only rney decide as to what they will oe growing. An 
investigation of the influence of price in the presence of 
some other important factors like irrigated area, production 
and total Brea in the preceding ysar, also showed a high 
degree of positive impact of prices on acreage under most of 
selected crops. This again shows that: 
'. i ; The crops which showed positive response to prices also 
shov^ed positive response to their production. This points 
towards the fact that profitability of crops is the 
oasic factor for the farmer and they allocate land 
keeping these factors in mind. The crops which came 
under this category were mustard, potato and sugarcane 
amongst non-f oodgrains and ar'nar ^ wheat and rice 
amongst foodgrains. Increase in prices were followed by 
massive increase in area and production. This motivates 
farmers to allocate more land to these crops. Increase 
in the production of foodgrains means that the farmers 
subsistence need is fulfilled and the surplus production 
•CJ> 
IS sold in the market, ensuring good income. The coarse 
cereal £i showed negative response to prices and 
production because these crops are not remunerative. 
'. i i .• Irrigation was positively intiuencing the acreage of 
those crops which are not favoured by farmers like jgwar. 
bajra. maize, barley and gram. These crops are not 
provided with adequate irrigation and they depend on 
monsoon rains for their survival. Better irrigation 
facilities will definitely increase their production, 
sugarcane, rice and arhar also showed positive response 
to irrigation. Although irrigation is provided to these 
crops but timely and adequate supply of water will 
ennance tneir productivity. 
viii> Previous year's acreage also affects the allocation of 
land to particular crop. This factor was positively 
influencing area under foodgrains. Farmers don't want to 
taKG risk and hesitate to make changes and are stuck to 
the crops, which they were growing earlier. However for 
casn crops like sugarcane, mustard, potato and arhar the 
farmers are taking risk and are venturing for the new 
crop comoinations and patterns to get maximum returns 
from their lands. The analysis of the 237 sample 
farmers belonging to the various category of farm size 
shows that there is a close relationship between the 
socio-economic status of the farmers, farm practices and 
cropping pattern adopted by them and the factors which 
influences their decision making processes. 
The large farmers belong to the high and sound economic 
status, they are wealthy, educated, influential and politically 
strong. They nave a greater capacity to invest their resources, 
greater capacity to take risk, oetter access to information and 
1 O 
improvea capaniiities in terms o-f eaucation and skills. Their 
oerter weaixin position ana poiiticai power has biased the 
oistrjDution ai creoit ana otner faciiities towards them. This 
nas strengtnenea tneir aoiiity to aaopt innovations at a 
taster speea. Tney are in a position to own agricultural 
implements, apply prescrioeo aoses o-f fertilizers, high 
yieiaing variety ot seeas, pesticioes, insecticides and even 
maintain a permanent worK force. Since they are educated, they 
can acquire information aoout recent developments in 
rigriculture ana are aware of tne prospects of various crops. 
Tne economic oacKgrouno of tne large iarmers contributes 
suDStantxally in tne aecision maKing process. They can take 
risK in cnangmg tneir cropping pattern ana they grow those 
crops wnicn give tnem nigner monetary oenefits. Although, their 
cropping pattern was dominateo oy fooograins but they also 
specialize in tne cultivation of non-fooagrain. Wheat was the 
most favourea fooagrain, wnicn coverea the oulk of the area 
auring tne raai season, wniie sugarcane Dominated the cropping 
pattern auring tne Knarif season. Apart from these two crops 
large farmers aevote suDStantiai area to cash crops like 
mustara, cotton ana remunerative food crops like gram peas, 
arnar ana rice etc., wnicn fetcn tnem nigner monetary benefits. 
Tne most important factor influencing the cropping 
pattern of tn^' large farmers was price. Tnis is evident from 
tnp crops tney grow. Tne next two important factors influencing 
i-neii cropping pattern were yiein ana crop prospects, since 
tueao rarmers are eaucatea ana ricn tney can collect all the 
new informations aoout tne crops tney grow. Tney provide all 
tne necessary inputs requirea oy tne crops tney grow and get 
significant income. Anotner factor wnicn nas very significantly 
infiuenceo tneir cropping pattern is tne availability of 
laoour. Tnese farms stiii EL.rier from tne same old problem of 
1 U 
maiT-ference and uncertainty of hired labour. The availability 
o-f iaoour at peak season is very di-fficuit. Dn these farms 
iaDOur is requireo for most of tne agricultural operations and 
IX. restricts large farmers to cultivate labour intensive 
crops. 
neoium farmers have also great capacity to invest their 
own resources, greater capacity to take risK, oetter access to 
creait, information, education ana SKiiis and good wealth 
position . Ail tnis nas contrioutea towaros the increase in 
proauctivity. But tnere is siignt difference oetween the large 
ano meaium farmers, nedium •tarmBr'Z are in a position to take 
advantage on botn tne counts i.e., greater access to technology 
ana more concentration on tneir farms. The intensity of 
cropping is nignest on tnese farms. Tne cropping pattern of 
tnese farmers is also dominated oy foodgraina. Wheat during 
rne rapi and maize and rice during knarif season were the three 
important fooograins grown. These farmers specialize in the 
cultivation of cash crops like sugarcane, mustard and cotton. 
Tney also aevore suostantiai area to remunerative crops like 
gram, pean ana aHELaC etc. Tne crops wnicn were grown 
tr .301 tianal iy Are not preferreo until it fetches them good 
income. Tne most important factor influencing the cropping 
pattern of tne meaium farmers was price. They devote 
comparatively more land to remunerative crops. The degree of 
commercialization is also greater as comparea to other farmers. 
Conaitions of tne semi-medium farmers are not similar to 
tne medium ana large farmers. Tney nave smaller land holdings 
ana tney airs not economically very sound. There is intensive 
utilization of land and tne family members worK m fields. They 
generally oo not nire labour. Again tne cultivation of 
fooagrains aor'inatea the cropping pattern, wneat during the 
raoi ana maize ana b&jra curing tne Knanf season were the 
.1 :P. 
main roodgrams grown. Among nan-foodgrains sugarcane was the 
preferred crop. On these farms the cuitivation of coarse 
grains are gaining importance. The important factors 
influencing their cropping pattern were price, crop prospects 
and irrigation facilities. Economicaiiy tney are not as strong 
as large or meoium farmers, t n a t s wny the factors influencing 
tneir cropping pattern are reiatea to financial problems, 
wnicn snows tne Difference in socia-economic status of these 
Tne small ana marginal farmers generally oelong to the 
economically unoer priviiegeo section of tne society. They are 
socially ana economically oackward aaa oelong to the category 
of rural poor. Tney do not nave the access to credit, technical 
Know now, information, education ana SKiiis etc. They don't 
nave tneir own irrigation facilities ana are unable to invest 
on costly inputs. Tney also tninK of getting returns from 
tneir iano out tney are engulfeo in poverty and it prevent"v 
cnem from tne cultivation of remunerative crcps. They also 
can t taKe tne risk of cnanging tneir cropping pattern. Hence, 
tney nave a vf^.ry limited cnoice of crops. Tne major handicap on 
tnese farms appears Lo oe the iimiteo resources and investment 
capacity. Tneir cropping pattern is significantly dominated by 
foodgrains, wneat and oariey in rabi ana maize, bajra and 
jowar auring tne knarif season. These crops are grown basically 
for self consumption wnich requires low inputs and these crops 
are part of their traaition. Tnese farmers cultivate only 
veqetaoies for tne market wnicn fetcnes tnem quick money for 
tneir aaily v.Gec'i.. 
i-asT:iy i x. can oe saia tnat profit is tne driving factor 
for all tne farmers, wnetner ricn or poor, although the 
magnituae may vary. 
From tne perspective of tne results Discussed above the 
stuay suggests tne tailowing measures to aevelop better 
agricultural system, profitaoie cropping pattern for 
ennancement of farmers social ana economic status for the 
upiiftment of society as a wnole. 
VI ^  H Qns^r^nze'ea minimum price enoula D B pnsured for the 
TArmer^, wnicn snoulo cover tne total cast and secure a 
fair net return. 
vii/ Cost of inputs snoula oe reaucea ana suosidies must be 
proviaea in sucn a way tnat poor ana weak farmers can 
also avail it. 
\in; L-oans ana creait facilities snoula also oe distributed 
m sucn a way tnat only neeay farmers are benefited. 
IV' H sure ana aaequate irrigation system is also very 
essentiai. 
w/ General ana mass eaucation regaraing latest developments 
in agriculture, tecnnicai Know now ana market knowledge 
snouja oe carried on a war-footing. 
vvi/ Consumer interests snoula also oe ensureo by keeping the 
cost of proauction at a fairly low level. 
vvii; Crop insurance scneme snoula oe introduced and 
papuiariseo to fignt against tne fear of risk and 
uncertainty of crop failure, it woula strengthen the 
ronfiaencB of farmers and encourage them for the 
cultivation of remunerative crops. 
ivi11;Finaliy, arastic cnanges are neeaea in tne working of 
creoit iH'Bti tut ions and aami ni strati ve procedures so that 
1 -^1 
small and marginal tarmers can also get benefits -from 
tnei r t at ms. 
Thus, to enable a maximum number o-f farmers in 
aiversifying tneir cropping pattern, a well planned strategy is 
neeaea, wnich will help tn^m in obtaining maximum returns, 
several approacnes ana enterprises snoulo be identified for 
introaucing <• ommerciai izati on according to the different 
conaitions of the farmers. Better cropping pattern should be 
recommendea sa tnat the farmers get nigher profits. Although, 
tne study region is a wheat growing area but the cultivation of 
peas, winter maize, oilseeds, sunflower and vegetable crops 
will oe more remunerative than the sowing of late sown wheat 
varieties. Cultivation of wide spaced crops like fruits, 
sugarcane, castor, potato and maize, pulses like arhar and 
oiiseeas like mustaro should be advised to grow as inter crops. 
Area under oajra ana jowar needs to be replaced with cotton and 
1X5 production can oe increased further with proper doses of 
irrigation, pesticiaes and insecticides. Area under maize both 
in Knar 1f and raoi season should oe increased because of 
rising demano for maize in starch and food industries. Besides 
cultivation of fruits, vegetable crops snould also be 
1ncreaseo-
Thus, aooption of a better cropping pattern by the 
farmers of tne scuoy region will furtner nelp them to receive 
remunerative prices for their produce. It will bring 
prosperity to the farmers of this region and tO the nation as a 
whole. 
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INTRODUCTION 
In a predominantly agricuiturai economy the over all rate 
or economic growth depends to a very large extent,an the rate 
OT growth in agriculture. In India, achievemente in the 
agricultural sector will continue to be a determining factor in 
the acnievements o-f plan targets tor many years to come. The 
success or failure or programmes D-f agricultural development, in 
rurn ,depends decisively on the way farmer react to such 
programmes, si nee it is ultimately the farmers who maJ-es the 
final decision concerning the allocation of land and other 
resources for a particular encerprises. Highest priority must 
be given to the farmers, to farming, to food and agriculture a« 
It IS tne corner stone of the country's economy. 
H<= agricultural production is largely a private 
oil's 1 nes's .carried on in mil lions of farms,efforts to accelerate 
agricultural progress must be pursuasive and must work through 
the market forces. Therefore, price policy is an important 
instrument for change and it should subserve the objective of 
economic development. 
Price indicates how resources should be utilized in an 
economy, governed by price mechanism under competitive 
conditions and they determine not only what shall be produced 
but also how much should be produced. The price system is a 
powerful tool to elicit and transmit essential economic 
information and to stimulate appropriate decision by producers 
and consumers. Agricultural prices are the signals which 
conveys the producers demand for agricultural products. 
Agricultural prices are quickly responsive to demand and 
supply conditions. Since agricultural output constitute half of 
the national product, the general prices level is mostly 
determine by the behaviour of agricultural prices .That's why 
agricultural price policy is of very vital importance. The 
result of It form bases for huge economic programmes. 
Mowevpr.agricultural price policy, in our country has been 
^pvereiy criticized an the grouno that it has been deliberately 
iorf-jng r,nf» rarm prices down. The aim of the agricultural 
price policy is to achieve price stability without 
destabi i 1 =.ing the total revenue of the farmers and provide a 
price support, which would be economic to the farmers as well as 
CO agro- based industries and at the same time safe guard the 
interests of the consumers. 
India has a long and proud tradition of 
agricuiture,starting with the end of nomadic life and leading 
ro a highly developed self-contained village economy based on 
x.ne principle of the static division of labour. The cropping 
patterns followed were based on traditional system of 
subsistence farming, where the farmer tries to produce every 
thing he needs like cereals,pulses, vegetables etc. and this 
practice continued until the launch of 'Green Revolution' and 
the introduction of technology in agriculture. Our ever 
increasing population (total population was B44,324,222 and the 
decennial growth rate of population vi9Bi-i991) was 23.56 per 
cent. Census Report,i99i> is compelling ua to give up the old 
time-tested way of maintaining soil fertility. Manures are 
being replaced by chemical fertilizers. Even marginal lands are 
Deing ploughed. Irrigation is being extended even to the most 
a n d areas,cnanging the age-old eco-system. The production 
possibilities nave increased with the use of costly inputs- The 
farmers nave started producing surplus with the result that 
they think of maximising the returns from their lands. The 
price which the farmer gets for his produce became of vital 
importance. Tne Indian agriculture has now been shedding its 
subsistence character and is poised to enter into an entirely 
different phase of commercial agriculture. 
It is true that the Indian -farmer devotes a significant 
proportion of his land to rui-rii his own requirements, but it 
is natural to expect that in sowing the surplus lands, farmer 
would look to the market. In the case of cash crops atleast, 
profit motivation should be effective and prices ought to 
influence the variations in area. Even in case of foodgrains, 
which are largely grown for self consumption and partly for 
market. we can not deny "the role of prices. With the 
development of money economy and technological changes, the 
traditional concept of subsistence farming has undergone 
radical changes. The subsistence producers also has to sell a 
certain portion of his produce to get cash for his domestic 
requirements and he also has to spend a substantial amount of 
money on inputs, wow after the Green Revolution', the output 
has increased substantially and the psychology of scarcity, 
which regulated the farmers attitude in the past is now 
changing. Though the farmers at near subsistence level grow 
primarily for the family, the variations in the prices of the 
crops may still be important for them, because if the price of 
their basic food crop rises, it would be costlier for them to 
meet their subijistence requirements. 
Ail produpition takes time, in agriculture particularly 
oecause of its biological nature of the production process, 
which causes a considerable lag between production inputs and 
outputs. The lag between the time of decision in respect of 
utilization of land, the most important input factor and the 
fruition of that decision into out put is also long. In 
principle the prices which motivates production is neither the 
price at the beginning of the production process nor the price 
at the end of it. It farces the producers to form expectations 
at tne time of decision making, in respect of the prices which 
is most likely to prevail at the time of sale. Farmers in 
advanced countries respond to actual prices, but the channels 
through which price information is transmitted are not so well 
developed in developing countries. 5o we take the prices 
reajized at the time of the preceding harvest or harvests. 
Area under any crop is governed largely by physical, 
cultural, social, technological and economic factors. Physical 
factors specify the range of crops that can be grown in a 
region, it describes the production possibilities of the 
craps out thf»y don"t determine which crop is the most 
profirable. Economic factors determines the particular kind of 
combination of crops that are mast profitable to produce on the 
far m. 
The economic background of the farmer contributes 
significantly in the decision making processes. A farmer can 
take risk in changing his cropping pattern if his economic 
position ie sound. Farmer can use inputs like 
Beed5,ferriiizers,labour etc. if their cost is within his 
reacn. utnerwise he prefer to grow those crops which require 
less investment. Borne crops are easy to bring to the 
marker,whiie other crops are not. For example, it is easy to 
bring non-perishable crops like grains, oilseeds etc. to the 
market than perishable goods like vegetables etc. If the market 
is located far away farmers will prefer to grow non-perishable 
items but if a processing industry comes up near like the oil 
processing, sugar etc. farmers may start producing those it«mB. 
If a co-operative Is formed or some government agencies takes 
rnp responsibility of marketing perishable goods at a 
rf^asonanle price,farmers may shift from non-perishable to 
perishable crops. 
A farmer will choose to grow those crops which give him 
nigner market price,but at the same time he considers 
transportation costs also, which ever crop gives him more net 
pro-fit, ne pre-fers to grow tnat crop only. For example, 
sugarcane fetrnes nigner pricels than wneac,but at the same time 
transportation cost or sugarcane is nigner tnan that of wheat 
so tarmer will prefer to grow wheat, nany times, surrounding 
agro-based industries encourage farmers to grow crops of their 
interest, for which they are provided credit also. In this case 
farmers grow those crops also which they are not producing 
rraoi ti onal iy. riany times, government also encourages farmers 
to grow certain crops for which it provide seeds, fertilizers 
ana even marketing facilities. 
If a farmer owns land,then crops are sown, according to 
nis cnoice, out in the case of snare cropping or tenancy, the 
crops are grown according to the person who is more powerful -
eitner tne owner or the tenant. On tne small holding it is 
difficult to use machinery,such as tractor,threshers,harvesters 
etc. out on uarge noidings these impiements are profitable and 
can oe operated easily. Farmers cultivate crops according to 
tneir tastes and preferences. They will cultivate those crops 
wnich they nave been eating traditionally,till some drastic 
cnanges come. Tneir customs and cultural background also play 
an important role in their selection of crops. By-product of 
some crops can oe utilized for other purposes, which prove more 
profitable to the farmers. 
OBJECTIVE5 
In tne present work an attempt has been made to study the 
Influence of changing prices on cropping pattern in the 
oistricts or Upper uanga-ramuna doab.' upper Ganga-Yamuna doab 
nas oeen selected as the study area because tnis region is the 
seat of Breen Revolution' It is one of the agriculturally most 
prosperous, fertile, nignly irrigated and tnickly populated 
parr o+ urtar Pradesh. It also enjoys tne highest level o-f 
agricuit-urai e-fTiciency in the state. This region provides many 
cnoicee to farmers to grow their desired crops. This region 
consists of -five oistriccs namely, Saharanpur, Muzaf-f arnagar, 
rieerur, Bnaziabad and Buiandshahar. District has been chosen as 
tne oasic unit a-f study. Sample survey has also been made o-f 
277 -farms in rhe sr.uoy region . 
Tne present study has certain speci-fic research 
ODjectives . 
1. To assess the physical environment - Physical -features, 
drainage, climate and soils and how these -factors have 
helped in making the study region a prosperous 
agricultural region. 
2. To ass'^ss the changes in the land use pattern - net 
sown area^ gross cropped area ,net irrigated areaj 
gross irrigated area, fallow lands and culturable wastes 
etc. in tne study region i from 1966—67 to 1990-91). 
3. To assess the changes in cropping pat:tern-changes in area 
under important foodgrains and non-foodgrains in the 
stuay region (1966-67 to i99B-9i>. 
4. To study the trends in production of selected food grains 
and non-foodgrains <from 1966-67 to 1990-91) 
5. To study the trends in the prices of selected foodgrains 
and non-foodgrains ifrom 1965-66 to 1989-90) 
a. To assess tne relationship existing between price - area 
and price-production of the twelve selected crops 
(taking yearly data from 1965-66 to i99io-91). 
7. To examine the intiuence of other important -factors like, 
preceding y e a r s price, production, irrigated area and 
acreage under the selected crops. 
5. To study farmers response to price changes and its effect 
on the cropping pattern of the sample farms socio-
economic profile of the sample tArmerB, farm practices 
adopted by them, cropping pattern adopted by them and 
various factors influencing the cropping pattern of these 
farmers were examined. 
The study region has made rapid strides in agriculture 
and is now poised to enter into a phase of commercial 
agriculture. with the Introduction of modern technology and 
better irrigation faci1ities,the production has increased 
manifold and farmers have started producing surplus and they 
think of maximising the return from their lands. We assume that 
it was the variation in prices which had brought changes in the 
cropping pattern in upper uanga—Yamuna doab region. Better 
cropping patterns and intensification of agriculture have 
resulted in an appreciable increase in crop yields. This has 
opened new ecoromic possibilities for the farmers of the study 
region. These assumptions hawe been tested in the present work 
and found to be substantiated. 
DHTH BASE 
The data were collected both from the primary and 
secondary sources. Data from primary sources have been 
collected through (i> field surveys, (ii> interviews with 
farmers and viii> discussions with the government officials. 
For getting accurate Information the farms were visited 
frequently. The field work was done by the writer during the 
yeAr^^ i9^ 2i and i99i. 
Data -from secondary sources have been collected 
principally -from various buiietinsi 
\i'> Uttar Pradesh statistical Bulletin i -from 1965-66 to 
i9=rw-i99i), published by Directorate o-f Economics and 
statistics, Lucknow, litter Pradesh. 
'.iij Statistical abstracts of various districts <-from 1965-66 
to i99B-9i>, Published by Directorate o-f Economics and 
Statistics, Lucknow, Uttar Pradesh. 
viii> Farm Harvest prices ot principal crops in India (-from 
i965-66 to i959-i990, Published by Directorate oi 
Economics and Statistics, ninistry o-f Agriculture, 
Sovernment of India, New Delhi 
<iv> District Census Hand book of Uttar Pradesh (1971, 1981 
and i99i), published by Directorate of Census Operation, 
Lucknow, Uttar Pradesh 
Since our study is from 1965, district level published 
data were available for the four districts from 1965 
onwards to i99S only. The fifth district of Ghaziabad was 
formed in 1976, so the data for this district has been 
taken from 1976 onwards. Ail the analysis has been done 
for the five districts of the study region till 1990-91 
only, since data is available till this year only. 
nc. I MuuuLUU r 
(he following statistical methods have been used in the 
present study : 
\i! Tne original data of area, production and prices were 
convertea into index number -torm. The data o-f a 
par-cicular year has been divided by rhe data of base year 
ana then it was muiripiied oy nundred to get the index 
numoer. 
vjij i~orreiatlon Co-efficient were calcuidted between price-
area and pric»-productlon for ail the selected crops,with 
rne help of foi lowing formula : 
L.arreiation Co-efficient or K" = X. Y/N-CTX .<ry 
wnere A = x — H 
y :r y - y 
1noepenoent vari abi e 
y = oependent variable 
X = X /M 
y = y/rv 
trx= Standard deviation of x series 
<r y- Standard deviation of y series 
N- \H\Amber of observations. 
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^iii) Regression equations were caicuiated tor area - price 
and area- production -for ail the sseiected crops with the 
help OT " Cobb-uougias" -formuia, which is expressed as : 
Y = a x° 
which when expressed in logarithm -form would be : 
Log Y = a-^  b Log X 
where x= Price ot a crop 
Y= Area or production o-f that crop 
a= value ot the constant 
b= Gradient between log y and log x 
(iv> nuitipie linear regression equations were set up to 
examine the response ot acreage ot the selected crops to 
the variations in preceeding years price, production, 
irrigated are& and total area with the help of *Nerlove's 
Partial Adjustment node!', which is expressed as : 
Ht = b^ -^  b. F^_. -.02 Ut_i -rb3 It_i -b^ Ht_i VV^ 
where A^ = Are? under any crop "iin hectares) in year t 
r^_i = Farm harvest price < Rs. per quintal) of that 
particular crop in year t-i. 
^ - l ~ rroduction ot that particular crop (in metric ton) 
i n year t-i. 
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! _ . = irrigated area under that particular crop (in 
hectc»re5) in year t-i. 
H^_. = Area under that particular crop vin hectares ) in year t-1 
°a»'-'i'°2»°3 ^^° °4 ~ Regression Co-e-f-f icients. 
v^ = Error term 
<v/ The data -for studying the socio-economic conditions of 
the -farmers,-?arm practices adopted by them, cropping 
pattern adopted by them and various factors influencing 
their cropping pattern and were drawn from the survey of 
23~ farms in the study region during 1990 and 1991. 
The sample design adopted was a purposeful one having two 
stages. The first stage consisted of selecting villages from 
the five districts of the study region. About 45 villages were 
selected. The second stage of our survey consisted of selecting 
farmers and 237 farmers were selected. The data pertaining to 
the 237 farmers were selected on stratified Random' basis. 
These farmers were categorised on the basis of their farm 
si^es. 
The present work is divided into three parts, spread over 
six chapters. 
Fart one is devoted to the general description of the 
s^udy area - upper 6anga -Yamuna doab. This part comprises of 
chapter one . in this chapter an attempt has been made to 
assess how the physical environment - physical features, 
drainage, climate and soils have helped in making the study 
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region a prosperous agriculture region,In this part,attempt was 
also made to assess the changes in land use pattern and 
cnanges in cropping pattern ot the study region. 
Part two is devoted to study the trends in 
area,production and prices ai the twelve selected crops of the 
study region. This part comprises a-f two chapters-second and 
tnirri. Second chapter deals with the trends in area and 
production of selected foodgrains and non-food grains in the 
study region. Third chapter deals with the trends in prices of 
the selected foodgrains and nan—foodgrains in the study region. 
Part three presents the crux of the problem investigated. 
This part spreads over the last three chapters. Chapter four 
makes an attempt to assess the influence of prices on cropping 
pattern and production pattern of selected crops in the study 
region. Fiftn chapter investigates the influence of preceedxng 
year e price, production, irrigated area and the total artta of 
a particular crop on the acreage in the current year for all 
the selected crops in the study region. Sixth chapter analyses 
the farmer s response to price and its effect on the cropping 
pattern in the sample farms. In this chapter social and 
economic profile of the sample farmers, farm practices adopted 
oy them, cropping pattern adopted by them and various factors 
influencing their cropping pattern were studied. 
Finally a brief conclusion based on the results obtained, 
nas been presented. 
PART ONE 
STUDY AREA : UPPER GANGA-YAMUNA DOAB 
CHAPTER ONE 
UPPER GANGA-YAMUNA DOAB 
PHYSICAL AND AGRICULTURAL 
BACKGROUND 
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The upper Ganoa-Vanujna doab i s a g r i c u l t u r a l l y t h e most 
a e v e l o p e d r e g i o n of u t t a r r r a d e s n . It. l i e s m t h e n o r t h - w e s t e r n 
p a r t o t t n e s t a t e , b e t w e e n t h e two m a s t e r s t r e a m s - t h e Ganga 
ana t n e ramuna ^.Figure i . i i . i t c o v e r s an a r e a of a b o u t 2 0 , 6 2 4 
s q u a r e K i i o m e t e r s , i t i s a l e v e l m o n o t o n o u s and - f a i r l y 
p r o a u c t i v e p l a i n . Tne n o r t h e r n b o u n a a r y o f t h i s r e g i o n i s 
formed o y t n e ' 5 i w a l i k s ' , t h e w a t e r s n e d of w h i c h s e p a r a t e s 
t n i s a r e a from t h e d i s t r i c t o f Denradun . Tne e a s t e r n and 
w e s t e r n b o u n d a r i e s are formed by t n e Banga and t h e Yamuna 
r e s p e c t i v e l y . Tne Ganga w h i c h f l o w s a l o n g t n e e a s t e r n b o r d e r 
from n o r t n t o s o u t h s e p a r a t e s t h i s r e g i o n from t h e d i s t r i c t o f 
Garnwal , B i j n o r e , Moradabad and e a o a u n . Tne r i v e r Yamuna 
s e p a r a t e s t n i s r e g i o n from t h e d i s t r i c t s o f Ambala , K a r n a l , 
r a m p a n t , S o n i p a t and Gurgaon of Haryana and u n i o n t e r r i t o r y of 
D e l n i . The s o u t n e r n b o u n d a r y i s formea by t h e p o l i t i c a l 
Dounoary of A i i g a r h a i s t r i c t ( F i g u r e i.2i. 
THBL£-i.ii HUHINISTRHTIVE UIVISIDM OF UFFER SAN&H-THHUNA DOAB (1991) 
D i s t r i c t / aanara- riuzaftar Keerut Bnaziaoad Buland Upper Ganga-
Region npur nagar shahar Yaiuna Doab 
i. Area 3395 i i / i 39 i i 2390 4352 20624 
(Sq. h»s.) 
2. NO. of 4 4 4 4 4 '16 '^  ^ 
Tensiis 
3. NO. of l^ i4 IB lu i7 75 
BlOCKS 
4. NO. of 10 iB 23 i3 22 92 
Towns 
5. NO. of i7uQ 927 920 704 i365 5 6 1 i 
V I i i ages 
aOuRCEs Census Report, Directorate of Census Operations, Uttar Pradesh, 
Ii99i I. 
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The upper Ganga - Yamuna doab consists of th« 
aist.ricr.s namely, aaharanpur, Huza-f-farnagar, Heerut, Bhaziabad 
ana Buiandsnahar (Figure i.2 and Table i.i>. The latitudinal 
extent o-t the region is between 25°4" to 30 24' north and the 
iongirudinal extent is -from 77°2" to 7B°29" east. This region 
accoraing to i=r9i census, had a population o-f 14,243,132 
persons witn a density o-f o^G persons per square kilometer. 
THBLE i .2: ECuwiKIC tlHSSiFItHlluM Or FurULNTIOH IH TriE UFFEK UNGH-YHHUNH KM iiT?i) 
I'l strict/ 
Keg ton 
Sanvupur nuztttarnagar hrerut Dnaziaoao nil aodsnahar Upper Banga-
Yaiuna Doab 
1, lotai popuiatioa /JUIDOD 
2, rerceniage ot rural 72. n 
popuiaiioa to total 
population 
3, rercentage ot uroan 27.ue 
popalaiiQQ to total 
popalatioo 
i. Density ot population i n 
iper tq, i i . i 
5. Percentage oi MorKers OB.JD 
to total population 
9. rercentage ot 32.66 
cultivators to total 
•orrers 
2726727 3i30376 2733i7< 252M27 14243132 
7B.2D D&.77 63.BO oD.7b 73.42 
H.n d7.iZ M.l^ 17.0,> 
7ui S77 lubi 617 
2D.4S 27.DB 27.ie 23.56 
36.7u 32.7J 25.OT ID.23 
26.5 
690 
29.53 
39.6! 
/. rercentage ot i:B.e7 
agricultural iaoourers 
to total Moriers 
^B.U7 l B . 7 i J / . 3 1 JD.^0 21.29 
SuuSCt: Census Report, Irirectoraie ot Census uperation, uitar rraoesn U77ii. 
i-uitivatiQn of crops nas been tne main occupation o-f the 
people in tnis region. The economic ciassi-fication o-f the 
population snows tnat about 24.52 per cent ot total population 
are tne main worKers, 5.ui per cent are marginal workers and 
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about 70.47 per cent are rion workers. Among the workers 39.61 
per cent persons are cultivators, 21.29 per cent are 
agricultural labourers, 4.51 per cent are engaged in house-hold 
industries and the remairiing 26.27 per cent are engaged in 
other occupations. 
Area-wise, Baharanpur (5,593 square kilometer*) is the 
largest district -followed by Buiandshahar (4,352 square 
kilometers), nuzaffarnagaf (4,176 square kilometer^), Meerut 
(3,9ii square kllometare) and Ghaziabad (2,598 square 
kilometers). Bhaziabad is ii,064 persons per square kilometer) 
the most densely populated district followed by Meerut (877 
persons per square kilometer), Huzattarnagar (701 persons per 
square kilometer), Buiandshahar (649 persons per square 
kilometer) and Saharanpur (411 persons per square kilometer). 
Buiandshahar district (46.23 per cent) has the highest 
percentage of cultivators followed by Muzaffarnagar (36.7 per 
cent), Saharanpur (32.55 p^r cent), Heerut (32.71 per cent) and 
Bhaziabad (23.69 per cent). 
Tnia cv%apter rvaa b«ev\ «iivi^ed iuto two parts^* 1'^ tt\« 
first part a brief account of the physical environment of the 
study area has been presented. The second part deals with the 
agricultural landscape of the study area. 
1.1 PHYSICAL BACKGRDUNDx 
i.i.1 Structure and Reliefi 
The Upper Ganga - Yamuna doab. with the exception of its 
northern part, is a level monotonous plain. The river valleys 
and the sandy undulations constitute the only irregular 
features of the region. The northern boundary of the area is 
formed by the 'Siwalik' hills, which appear conspicuously in 
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the northern parts of Saharanpur district. South of the hills 
is the sub-montane tract, which abruptly terminates and merges 
into the plain. The fertile river valleys are the dividing 
lines of the plains and the elevated topography of the north. 
The contour line of 300 meters above the sea level can be 
taken as the northern boundary of the fertile cultivated area. 
The general gradient of the area is from north to south and the 
contour of iSS meters, which crosses the district of 
Bulandsnahar from west to east, passes almost along the 
southern part of the region vFigure i.3>. 
The upper Ganga - Yamuna doab structurally forms a part 
of the Indo-5angetic plain which is geologically of recent 
origin and has been formed mainly by the sediments derived from 
the young fold mountains of the north and the peninsula in the 
south, various hypothesis have been put forward to explain the 
geological evolution of this plain. Edward Suess has suggested 
that it is a 'foredeep' formed in front of the high crust 
waves of the Himalayas as they were checked in their southward 
advance by the flexible solid land-mass of the peninsula 
(wadia, 1951). un the basis of physical and geodetic 
considerations. Sir 5. Burrad considers that this plain 
occupies the "rift valley', a portion of the Earth's surface 
sunk in a huge crack in the sub-crust, between parallel faults 
on its two sides. This rift extends from the surface far down 
into the crust about 32 kilometers deep and is subsequently 
filled up by alluvium. This view has got few geological facts 
in its support, but is not adopted by geologists, who believe 
that this depression is a true fore deep' a down-warp of the 
Himalayan foreland, of variable depth converted into flat 
plains by the simple process of alluviation (Wadia, 1981). A 
third and more recent view about the origin of this region is 
a sag in the crust formed between the northward drifting Indian 
continent and the comparatively soft sediments accumulated in 
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the •Tethyan sea' which later on, were crumpled up and lifted 
up in the form of mountain system. A general accepted view 
about the origin of this plain is that, it has been formed by 
the buckling down of the northern border of the peninsular 
shield beneath the sediments thrust over it from the north 
(Krishnan, i962). Whatever may be the cause which gave birth to 
this trough, but once it was formed, the depression was filled 
up with sediments brought by rivers flowing from the Himalayas 
and the peninsula. About the period of its origin it is said 
that the Indo-5angetic depression must have been formed in the 
later stages of the Himalayan orogeny, when the Indian shield 
underthrust the Asian continent (Krishnan, 1982). The exact 
thickness of the alluvium has not been ascertained, but recent 
gravity, magnetic and seismic explorations show that it is 
variable from less than l,JZi&u to over 2,00(9 meters (Wadia, 
1951>. 
It is universally accepted that the foredeep has been 
filled by materials deposited in the lowland by rivers and 
other agents of erosion. These deposits consist of sediments, 
silts and clays with occasional gravel belts. The rocks in 
general are every where of fluviatile and sub-aerial 
formations. Massive beds of clay, either sandy or calcareous, 
corresponding to the silt, mud and sands of the modern river 
are found. At some depth from the surface there occur a few 
beds of compact sands and even gravelly cong looter at es. A 
characteristic feature of the clayey part of the alluvial 
plains, particularly in the older parts, is the abundant 
dissemination of impure calcareous matter in the form of 
irregular concretions. 
The alluvial deposits are divided into bhanaar and 
imaaac.' The bhanaar lands are older alluvium and corresponds in 
age to Hiddle Pleistocene period. They occupy the higher 
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grounds, forming small plateaus in the inter-fluve areas, above 
the general -flood levels of the main rivers and their 
tributaries. The most important material in the tahanaar lands 
is ciay which at places becomes loam to sandy-loam. The colour 
of these lands is rather dark and large areas of rich 
agricultural tracts have become unsuitable for cultivation due 
to the presence of reh. The khadar lands are newer alluvium, 
younger in age and form the flood plains along the river banks. 
Khadar deposits are of various shapes and sizes and are 
confined to the vicinity of the rivers uanga and Yamuna. These 
lands are composed of sands, silt, mud and clay. They are of 
light colour and arm generally poor in calcareous matter. 
1.1.2. Dralnagg* 
In India agriculture without irrigation is a gamble. In 
many areas cultivation is not possible without irrigation and 
in other area? supplemented irrigation makes it possible to 
maintain production at reasonable levels and helps to avoid 
crop failure, so the drainage system of any region has played 
an important role in the process of agricultural development. 
Rivers are beneficial in two ways. Firstly, they provide 
water for irrigation purpose and secondly, rivers bring yearly 
enormous loads of alluvial deposits from the mountains and 
deposit it on their beds and sides. These deposits help in the 
formation of rich and fertile soils. Rivers help in the process 
of renewing the fertility of the land with their yearly fresh 
deposits. 
The drainage in the plains of Upper Banga-Yamuna doab. 
with the exception of the low-lying parts is well developed. 
The courses of rivers and streams follow the general gradient 
of the plain, i.e. from north to south and south-east. The 
Ganga and the Yamuna are the two principal rivers of this 
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region, the remaining streams are minor and seasonal in nature. 
The discharge of the seasonal streams varies from nothing in 
the hot season to hundred of cubic meter per second during the 
rainy season (Figure i.4>. 
The Ganga, having its source in the snowy caps of the 
Himalayas, enters the upper uanga-Yanuna doab at Harldwar. 
The bed of the 6anga in the south of the Haridwar town is 
composed of boulder-s and calcareous rocks. The lose of 
percolation is very marked in this portion of its course. The 
boulders disappear and are gradually replaced by sand and 
flowing southwards, the river starts meandering. In the plain, 
the banks of the river are slightly defined on one side and 
abrupt on the other, according to the position of the 
mainstream. The volume of water in the river increases by the 
middle of march due to the melting of snow and in the months of 
July and August due to monsoons, the Ganga is nowhere fordable 
in the rainy season. The width of the current normally varies 
from half kilometer in the dry season to five kilometers in the 
rainy season. In parts where the banks of the river consists of 
sandy undulations, the width of the stream increases up to 
seven kilometers. The Ganga in the southern part makes 
meanders, loops and Qx-bow lakes owing to the uniform gradient 
of the plain. From time to time the Ganga has changed its 
course. 
The Yamuna is one of the roost important tributaries of 
the Ganga. it s source lies very close to that of the Ganga. It 
enters the plain at ' khara' in the extreme north-west corner 
of the Saharanpur district. The deep channel of river separates 
the plain of upper Ganga-Yamuna doa^ t? from Delhi and H»rYana. In 
the plain Yamuna flows into several channels and its course 
becomes broad. In the middle part of the district of 
Huzaffarnagar, it makes loops and sharp bends. Passing along 
23 
UPPER GANGA-YAMUNA DOAB 
DRAINAGE 
PERENNIAL RIVERS 
SEASONAL RIVERS 
LAKES 
TORRENTS 
20 0 20 i+O 
U-UiJ I I 
Kms 
S O U R C E •• I R R I G A T I O N D E P A R T M E N T G O V E R M E N T OF INDIA. 
FIG.1-A 
24 
the western border of Heerut, Shazlabad and Bulandshahar 
districts it enters in the district of Aiigarh. 
The Yamuna receives a number of torrents and minor 
streams. Tne important tributaries are Badshahi bagh rao. 
Raipur rao. runjna rao. Harkera rao. Saindhi nadi. Bhuria ngtfti 
Nacna naia. and Hindon. The Hindon rises in the form of 
torrent from the aiwaliks. It is Joined by many torrents like 
Nagadeo, Dnamola and Dhanda etc. and its course becomes well 
Defined. Later it is Joined by Kali nadi and Kirsani. The east 
ikali nadi is tne main stream of the eastern part of the study 
region. It emerges from the low-lying depressions In the 
soutn-eastern part of the Huzaffarnagar district and flcDws in 
an ill defined channel untill it enters Meerut district. 
Furtner soutn in Bulandshahar district it is Joined by Abu 
nala. Anotner stream, the Nim nadi flows in between the Banga 
and the east Kali na<j4 i" Bulandshahar district. 
Lakes are not an important -featurm in the study region, 
nowever, some lakes originate due to the meandering action of 
the rivers. These lakes are small in size and remain connected 
with tnese rivers oy small channels. The lakes of bhanaar 
consist of those depressions which are not connected with the 
rivers and in which water collects during the rains and often 
floods the surrounding area. 
1.1.3 Climatei 
The general climate of the study region is warn with 
ample of sunshine. The maximum summer temperature varies 
between 4B°C to 42°C during the summer months of May and June, 
while the minim«.<m temperature during the winter ranges between 
3°C to 4°C. The region receives rainfall between 70 to 140 
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centimeters and 9iS per cent of the total rain falls during the 
rainy season. 
From climatological point of view, the year of this 
region couid be divided into three seasons: the cold weather 
season from October to the end of February, the hot weather 
season from the beginning of March to mid June and the rainy 
season from mid June to the end of September. 
The cold weather season is characterized by cold and dry 
air, clear skies, fail in temperature, high pressure, mist and 
fog. 
December and January ars the coldest months, when the 
maximum and miniroum temperature's are 21°C and 6°C 
respectively. The cold waves coming from the Himalayas also 
brings a fail in the temperature for short period. In 
February the temperature rises slightly. In these months 
heavy mist and fog locally known as kohra which often occurs at 
night and lasts until the sunrises. Occasionally the fog 
becomes so intensive and prolonged - that it damages the rabi 
crop Cwinter crop). During the months of December, January and 
February a few depressions accompanied by moderate rainfall 
pass through this area. The rainfall decreases from north to 
south and the total amount of rainfall during the cold weather 
season, no where exceeds ten centimeters. This rainfall, though 
small in quantity is highly helpful to the winter crops as it 
comes at a time when plants are flowering, the effectiveness of 
the rainfall is further increased by the prevailing low 
temperatures. Occasionally at the flowering and temperatures. 
rabi crops, the occurrence of hailstorms causes damage to them. 
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The hot weather season is characterized by rising 
tenperature and falling pressure. At the advent of March, 
temperature rises abruptly and continues rising till the month 
of Hay and June. The maxifflum and minimum temperature for April 
are 3B°C and 2i°C respectively. The month of May and June 
record exceptionally high temperature, as high as 44°C and even 
more than 46°C for a few days. The days are characterized by 
intensive heat, dry air and low relative humidity. Regular 
phenomena of this season is the flowing of hot and dry winds 
locally called as loo and the occurrence of dust and 
thunderstorm which are locally known as andhi. They usually 
occur in the afternoon and are accompanied by squally winds, 
thunder, blinding dust and sometimes rains. The amount of 
rainfall during this period is very low and is not very 
important for agriculture. 
The monsoon normally commences in the third week of June. 
The advent of the monsoon brings a complete change in the 
weather. There is fall in the day temperature. The maximum and 
the minimum temperature gradually falls from 44°C and 27°C 
respectively in June to about Stf'C and 2^C in July. The 
relative humidity remains over 7\a per cent throughout the 
rainy season. There are bursts of rain alternating with 
rainless intervals which lasts for three to five days. The 
months of July and Hugust are the rainiest months and receives 
more than 50 per cent of the total rainfall. The relative 
humidity incref^ses and is about G5 per cent in August. In 
September the rains normally slacken and rainless intervals 
become longer. The relative humidity remains high. The rainfall 
decreases from north to south in the region (Figure l.g). 
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1.1.4 SfllLA* 
The soils ot the study region are so much uniform and 
similar in their character that it is difficult to make 
distinctions. Nevertheless several varieties of soils are 
generally recognised by the people, though not any hard and 
fast line of demarcation can be drawn between one soil to 
another. 
The soils are alluvial and on geological basis classified 
into two categories: the new alluvium and the old alluvium, 
also known as khadar and bhanoar respectively. The khadar lands 
Are found in the valleys of the Ganga, Yamuna, Hindon and their 
tributaries. The bhanoar soil which covers the major part of 
the region varies from gray brown to dark brown in colour and 
sandy-loam to stiff clay depending upon the topography and 
drainage. The occurrence of nodules locally known as kankar. 
which are found at various depths, is a significant 
characteristic feature of these soiis£f/jl'<J, 
(1> Khadar Soils or Sandy Sollsi Nearly eight per cent of the 
study region consists of the new alluvial deposits of the 
rivers, locally known as raitilv. Away from the banks in the 
valleys of the rivers it is sandy silt and becomes silty clay 
in the depressions. The relatively elevated sandy parts are 
devoted to maize, millets and sugarcane, while silty clay is 
devoted to coarse varieties of rice, wheat, barley, lentil and 
peas mixed with gram. Agriculture in this area is precarious 
due to water logging's. 
<2) Bhangar Soilsi On the basis of texture the bhanoar soils 
are further subdivided into: 
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(i) Dark loami The land between the torrents of the submontane 
tract consists a-f the dark loamy soil. The thin layer of the 
soil resting on a substratum of stones and boulders are mostly 
covered by grass and shrubs. There are, however numerous 
torrents in this area, which quickly drain off the rain water 
and lead to soil erosion. In many parts the underneath 
structure has been exposed by the erosive action of these 
torrents. The cultivated areas unaffected by erosion are, 
however, very productive, riaize, millets, rice, cotton and 
sugarcane and barley in the rabi season are generally grown. 
(ii> 5andy iaaat In the Ganga-Kali interfluve, the dominant 
'soil is sandy-loam. The surface soil is yellow to brown in 
colour with a sub-soil which is brownish yellow. The sub-soil 
is locally known as sankrail. Owing to the coarse and light 
texture of the soil, its water retention capacity is low, but 
the irrigation facilities by the Upper Banga Canal and 
tubewells have made it capable of producing good crops of 
sugarcane in the knarif and wheat in the rabi season. 
<lii> Clayvy-loaMi The well drained Hlndon-Yamuna interfluve 
is covered by clayey-loam soil. Its water retention capacity is 
quite high. The surface soil is brown to dark brown in colour, 
while dark grey in the lower horizon. Salt contents in this 
soil are low. This soil is agriculturally very fertile. Infact 
highest crop yields in the region are found in this type of 
soil. The clayey loam tract is extensively irrigated by the 
eastern Yamuna canal, upper Sanga Canal and by tube wells. 
Sugarcane, rice, maize and fodder in kharjf season and wheat, 
gram, peas and barley are mainly cultivated in the rabi season. 
(iv> Clayey soili The Yamuna-Hindon interfluve is covered by 
soils varying from sandy-clay to clay. The surface soil is grey 
to dark grey in colour, with a sub-soil which is dark brown. 
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These soils are hard and very dlrficuit to plough, especially 
wnen dry. Ht that stage they acquire a bad cloddy structure, 
when wet, it gets puddled up and becomes sticky. It is often 
characterized by salt e-f-florescence, which renders them useless 
for agricultural purpose, in the years of exceptionally heavy 
rainfall, soil becomes saturated and the crops In relatively 
low lying parts show stunted growth. The relatively elevated 
parts arm devoted to maize, millets while in the low lying 
parts rice is the main crop in kharif while wheat,gram and peas 
in rabi season. 
1.2 HGRICULTURAL LMNDSCHPEI 
The upper Banga-Yamuna doab is one of the most fertile, 
highly Irrigated and agriculturaliy prosperous part of Uttar 
Pradesh. It also enjoys the highest level of agricultural 
efficiency. 5a it is necessary to examine the agricultural 
landscape of the study area. In this part an attempt has been 
made to study the changes in land use and cropping pattern in 
the five districts of upper Ganga-Yamuna doab and in the 
region as a whole from i9c»c»-c»7 to i99S-9i. 
1.2.1 Changes in land-use patterni 
Changes in the land-use pattern may either be the result 
of conscious planning or may represent a mere haphazard 
development. in the first case, certain norms would be kept 
under consideration for an useful pattern of land use and 
efforts would be directed towards the attainment of those 
norms. The study region is densely populated and the scope of 
extension of cultivation is some what United, so it is 
essential to plan changes in the land use. Study of statistical 
data pertaining to different land use categories gives an idea 
of changes in che land use pattern over a period of time. The 
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relevant data on land use for 1966-67 and 1990-91 and the 
percentage of change occurring between this period is presented 
in table 1.3 and figure 1.7. we present below the land use of 
different districts in the study region. 
(i> Saharanpur District! The total area of aaharanpur district 
is 551,166 hectares (1990-91). From the table 1.3, it is seen 
rhat during the last twenty five years the district recorded an 
increase in the gross cropped area <2i.99 per cent), area sown 
more than once (19.«9 per cent), net sown area <2.9 per cent), 
land put to non agricultural uses (1.25 per cent) and in land 
under forest cover (u.07 per cent). There was an increase in 
the cultivated area during the kharif (9.45 per cent), rabi 
(6.29 per cent) and zaid (6.22 per cent) season. The cropping 
intensity which was 137.76 per cent in 1966—67 increased to 
163.55 per cent by i99w-9i. The net irrigated area <38.46 per 
cent) and area irrigated more than once (3u.26 per cent) had 
also increased, irrigation by tube—well recorded spectacular 
increase (47.2x per cent). During the same period this district 
recorded a decrease in the area under culturable wastes (-1.96 
per cent), current fallows (-1.33 per cent), land under 
miscellaneous trees and grooves (—io.45 per cent), barren and 
uncuiturable land (-3.16 per cent), other fallows (-0.05 per 
cent) and permanent pastures and other grazing land <-a.03 per 
cent >. 
(ii) Huzaffarnagar Districti The total area of Muzaffarnagar 
district was 415, 27B hectares (1990-91). From the perusal of 
table 1.3, it was observad that during the study period, the 
district recorded an increase in the area under cultivation 
(27.69 per cent^, area sown more than once <22.24 per cent), 
net sown area (5.46 per cent) land put to non agricultural uses 
(2.46 per cent) and fallows (to.25 per cent). There was an 
increase in the cultivated area during kharif <17.63 per cent). 
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UPPER GANGA-YAMUNA DOAB 
LAND UTILIZATION 
1990-91 
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UPPER GANGA-YAMUNA DOAB 
CHANGE IN INTENSITY 
OF CROPPING 
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zaid <6.95 per cent) and ratal (3.12 per cent) season. The 
cropping intensity increased -from 134.35 per cent in 1966-67 to 
i6«.w6 per cent in 1990-91. The district also recorded an 
Increase in area irrigated more than once (27.84 per cent), net 
irrigated area <22.53 per cent). Area irrigated by tubewell 
recorded substantial increase ot 37.22 per cent. During the 
same period the district recorded a decrease in the area under 
•forest (-2.71 per cent), culturabie waste (-2.61 per cent), 
current raiiows (-1.34 per cent), barren and unculturable land 
(-B.74 per cent), land under miscellaneous trees and grooves 
(-10.67 per cent) and permanent pastures and other grazing land 
il-CS.ii per cent). 
(ill) Heerut Di»trictt The total arma of Heerut district was 
392,493 hectares (199ia-?l>. From table 1.3, it was seen that 
during the study period, this district recorded an increase in 
the gross cropped area (19.77 per cent), area sown more than 
once (17.22 per cent), land put to non agricultural uses (3.53 
per cent), net sown area (2.55 per cent) and forest (0.19 per 
cent). There was an increase in the cultivated area during the 
kharif season (12-3S per cent) and zaid (7.89 per cent). 
Districts cropping intensity increased from 143.6 in 1966-67 to 
163.9 per cent in 1990-91. The district also recorded an 
increase in area irrigated more than once (42.71 per cent) and 
net irrigated area (B.23 per cent). Irrigation by tubewell 
registered massive increase of 40.39 per cent. The district 
recorded a decrease in the area under culturabie waste (-2.5 
per cent), barrBn and unculturable land (-1.75 per cent), 
current fallows (-1.05 per cent) and land under miscellaneous 
trees and grooves (-(8.56 per cent) during the study period. 
(iv) Chaziabad Districti Bhaziabad district was formed in 
i'rJa-T?. The total area of the district was 259, 985 hectares 
(1990-91). From table i.3, it was observed that during the 
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study period the district recorded an increase in the area sown 
more than once <7.32 per cent), gross cropped are <3.4 per 
cent), land put to non agricultural uses (3.29 per cent), other 
-faiiows <i.e3 per cent), forest <9.8 per cent) and permanent 
pastures and other grazing land \2.0i per cent). The increase 
was also observed in the cultivated »rmai during the ZALEL <4.54 
per cent) and knarif \i.63 per cent) season. The cropping 
intensity which was 133.1 per cent in 1977-78 increased to 
167.05 per cent by i99B-9i. The net Irrigated area (10.98 per 
cent) and area irrigated more than once vl6.9 per cent) had 
also increased. Irrigation by tubewell recorded increase of 
19.35 per cent. During the same period, the district recorded 
a decrease in the net sown area (-1.92 per cent), culturable 
waste (-1.54 per cent), barren and uncuiturable land (-0.91 per 
cent), current fallows (-0.67 per cent) and land under 
aiscei1aneous trees and grooves (-0.28 per cent). The area 
during the rabi season also came down by 0.69 per cent in 
iShaziabad district. 
(v) Bulandshahar Districts The total area of Bulandshahar 
district was 436,476 hectares in 1990-91. From the perusal of 
table 1.3, it was observed that during the study period the 
district recorded an increase in the gross cropped area (30.59 
per cent), area sown more than once (26.34 per cent), net sown 
area (2.25 per cent), land put to non-agricultural uses (1.74 
per cent), other fallows (0.62 per cent) and forest (0.33 
per cent). There was an increase in the cultivated area during 
rabi (12.35 per cent), Kharif (12.22 per cent) and zaid (6.02 
per cent). The cropping intensity which was 141.7 per cent in 
1966-67 has increased upto 176.91 per cent in 1990-91. Area 
irrigated more than once has also increased by 43.14 per cent 
and net irrigated area by 27.35 per cent. Irrigation by tube 
well recorded a significant increase of 46-1 per cent during 
the study period in the district. However the district recorded 
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oecreasBS in cuiturabie waste \-2.i39 per cent), barren and 
uncuiturable land (-i.57 per cent) and land under miscellaneous 
trees and grooves \-i.23 per cent). 
The analysis of land use data -for the study period 
reveals that the study area has passed through a phase of 
better planning. There was a decrease in cuiturabie wastes <-
2.i per cent), current follows (-0.59 per cent), barren and 
uncuiturable land (-e.55 per cent), land under miscellaneous 
trees and grooves <-0.69 per cent), forests <-0.52 per cent) 
and permanent pastures and other grazing lands (-0.04 per 
cent). These decrease may be due to extension of agricultural 
land, rapid industrialization and urbanization. To extend 
cultivated area, forests are being cut down. The study region 
has a long history of agriculture. It was known as the 'bread 
basket' of the country and it was the seat of *Breen 
Revolution". The region is going through the phase of rapid 
urbanization and it is obvious that the share of land put to 
non agricultural uses (2.54 per cent) has increased. There was 
marginal increase in the net sown area (2.3 per cent) and this 
may be due to the fact that in 1966-67 itself, large areas 
were already under the cultivation. Due to adoption of 
improved technology and better irrigation facilities etc., 
gross cropped area (23.17 per cent) and area sown more than 
once (20.57 per cent) has also increased. The area under all 
three crop season has also increased. The increase during 
kharif season (11.62 per cent) was maximum followed by zaid 
(6.3v per cent) and rabi (5.17 per cent). Irrigation facility 
has also improved substantially particularly because of the 
development of tubewell irrigation, resulting in the increase 
in area irrigated more than once (34.67 per cent) and net 
irrigated area (24.29 per cent). Tube well irrigated area 
recorded a spectacular increase of 42.24 per cent. The cropping 
intensity of this region has also increased by 26.3 per cent. 
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All these factors shctw that in this region intensive 
agriculture is practised with the help of improved technology. 
This region has made rapid strides in agriculture during the 
study period and has emerged as the most prosperous and 
agriculturally advanced region of Uttar rradesh-
1.2.2. Changes in croDPina pattern! 
Cropping pattern means the proportion of area under 
various crops at a point of time. Whereas change in cropping 
pattern refers to change in proportion of area under different 
crops at two different parts of time. The cropping pattern of 
any region is generally controlled by physical, socio-economic 
and technological factors. The rational allocation of land 
among different crops is a matter of crucial importance from 
the point of view of Increasing income of the farmer and 
sufficient agricultural production. With the introduction of 
high yielding and short duration varieties of crops, the study 
of cropping pattern has assumed special significance. There are 
two important agricultural seasons. The kharif season which 
generally extends from mid June to October and the rabi season 
which extends from November to narch. The kharif crops are 
generally cheap and coarse and farmers depend considerably on 
rain water. The rabi crops are generally costly and requires a 
good amount of irrigation waters. The main kharif season crops 
sown in the study region are paddy, jowar. bajra. maize, 
sugarcane and cotton. While wheat, barley, gram, arhar. mustard 
and potato are sown during the rabi season. The percentage 
share of crop wise cultivated area to gross cropped area and 
the percentage change in area under selected crops has been 
calculated for upper Ganga-Yaouna doab as a whole and for its 
districts for two point of time <1966-67 and 1990-91) and is 
presented in table 1.4. 
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The study o-f crop ranking is very use-ful in understanding 
the distributional pattern of crops in a region because it 
provides an idea o-f relative dominance of different crops in 
order of importance. The crops have been ranked on the basis of 
their relative areal strength and is presented in figures 
i.iB, i.ii, 1.12 and 1.13. It shows variations in the first, 
second and third ranking crops in kharif and rabi season in 
1966-67 and 1998-91. 
Cropping pattern in different districts of the study 
region is discussed below 
<i) Saharanpur Districts A perusal of Table 1.4 shows that 
the percentage share of land under kharif crops was higher 
than the land under rabi craps. This district recorded a slight 
decline <-a.77 per cent) in the area under selected crops grown 
in kharif season during the study period. In 1966-67, sugarcane 
(i7.Z5 per cent) was the most important crop followed by rice 
il6.65 per cent), maize (6.36 per cent), baJra (3.2 per cent), 
cotton tone per cent) and jowar (0.«54 per cent). In 1990-91, 
sugarcane (22.14 per cent) remain as the most favoured crop 
followed by rice (16.53 per cent), maize (4.19 per cent), 
cotton (0.45 per cent), baJra (8.14 per cent) and jowar 
(0.003 per cent). Area under sugarcane (4.56 per cent) and 
rice (0.13 per cent) registered an increase. There was 
a decrease in area under baJra (-3.B6 per cent), maize 
(-2.17 per cent), Cotton (-0.55 per cent) and Jowar (-0.037 
per cent). During the kharif season sugarcane was the first 
ranking crop followed by rice and maize. The cropping pattern 
remained to be the same after a lapse of twenty five years. 
There was an increase in the cultivated area under 
selected crops grown in rabi season (0.93 per cent) during the 
last twenty five years, wheat (22.95 per cent) was the most 
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dominant crop foiiowed by gram <5.15 per cent), barley (0.58 
per cent), potato (u. 14 per cent), fltustard ((9.138 per cent) and 
ar'nar i0.w3 per cent) in 1966-67. After twenty five years 
wheat (30-77 per cent) remained to be the dominant crop 
foiiowed by mustard (0.77 per cent), potato (0.22 per cent), 
gram (0.19 per cent), barley (0.1 per cent) and arhar (0.06 per 
cent). There was an increase in the area under wheat (7.82 per 
cent), mustard (0.69 per cent), potato (0.08 per cent) and 
arhar (0.03 per cent). While the decrease was recorded in gram 
\-6.56 per cent) and barley (-0.48 per cent) during the study 
period. The study shows that in 1966-67, wheat was the first 
ranking crop fallowed fay gram and barley but by 1990-91 
although wheat remained to be the first ranking crop but 
mustard and potato captured respectively second and third 
rank in the district. This clearly shows the shift towards 
wheat, sugarcanr! and rice cultivation. The cultivation of cash 
crops particularly mustard and potato also becoming popular in 
the district while coarse grains and gram cultivation are 
losing their importance. 
(ii) Huzaffarnagar Districtt From table 1.4, it was observed 
that the percentage share of area under kharif crops was 
higher than rabi crops. During the study period the district 
recorded an increase of 5.74 per cent in area under selected 
crops gro**n in kharif season. In 1966-67 sugarcane (25.32 per 
cent) was the most important crop, followed by rice (9.64 per 
cent), maize (4.76 per cent), bajra (1.S3 per cent), cotton 
(i.l9 per cent) and Jowar (0.3 per cent). In 1990-91, sugarcane 
(36.35 per cent) remained as the most favoured crop followed by 
rice (9.17 per cent), maize (2.35 per cent), cotton (0.61 per 
cent) baJra (0.06 per cent) and Jowar (0.03 per cent). Area 
under oniy sugarcane has increased by 11.24 per cent, rest all 
the crops recorded decrease in the district. Area under 
maize declined by 2.35 per cent, baJra (-1.79 per cent), cotton 
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i-e.3B per cent), rice (-0.47 per cent"; and iowar (-0.27 per 
cent). Sugarcane was the first ranking crop followed by rice 
and maize in the kharif season in 1966-67. The cropping pattern 
remained to be the same after lapse of twenty five years. 
There was a marginal increase of 0.54 per cent in the 
cultivated area under selected crops grown in rabi season 
during the study period. In 1966-67, the share of wheat acreage 
(24.87 per cent) was maximuiR followed by gram (6.36 psr cent), 
barley (0.26 per cent), potato (0.21 per cent), mustard (0.06 
per cent/ and arhar (0.04 per cent). After the lapse of twenty 
five years, wheat (51.16 per cent) remained to be the most 
favoured crop followed by mustard (0.54 per cent), potato (0.45 
per cent), gram (u.24 per cent) arhar (0.1 per cent) and barley 
(0.05 per cent). There was an increase in the area under wheat 
(6.29 per cent), mustard (0.45 per cent), potato (0.24 per 
cent) and arhar (0.06 per cent) during the study period. The 
analysis shows that in 1966-67, wheat was the first ranking 
crop followed by gram and barley but by 1990-91 although wheat 
remained the first ranking crop fallowed by mustard and potato. 
This again shows that farmers these days are preferring only 
fine cereals and some area is also devoted to cash crops like 
mustard, potato etc. 
(ill) Heerut Dlstricti From table 1.4, it was seen that area 
under kharif crops were more than under rabi crops. In 1966-67 
sugarcane was the most favoured crop of the district. It 
covered an area of about 22.43 per cent of the districts 
gross crapped area followed fay nalze (7.17 per cent), rice 
(4.57 per cent), QAJLA (3.71 per cent), cotton (1.36 per cent) 
and Jowar (1.03 per cent), while after the lapse of 25 years 
sugarcane (30.95 per cent) remained as the most important crop 
foiiowed by maize (5.65 per cent), rice (3.5 per cent), cotton 
1.0.39 per cent), bajra (0.35 per cent) and Jowar (0.06 per 
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cent). Only sugarcane acreage has registered an increase of 
5.53 per cent during the study period. Rest all the selected 
crops grov*n In kharif season showed decreases. Sugarcane was 
the first ranking crop followed by maize and rice in 1966-67. 
The crop ranking remained to be the same in 1990-91 also. 
There was a marginal increase of 1.8 per cent in the 
cultivated area under selected crops grown in rabi season 
during the study period. In 1966-67, the share of wheat 
acreage (25.05 per cent) was maximuin fallowed by gram <6.49 per 
cent), barley Ci.48 pBr cent), potato (B.63 per cent), arhar 
(u.33 per cent) and mustard 40.07 per cent). By 1990-91, wheat 
C32.B5 per cent) remained to be the most important crop in rabi 
season followed by potato (1.29 per cent), mustard (0.81 per 
cent), gram (3.57 per cent), arhar (B.21 per cent) and barley 
vu.12 per cent). There was an increase in the area under wheat 
(7.6 per cent), mustard (0.74 per cent) and potato (0.66 per 
cent>. Rest all the crops showcKi decreases. The study shows 
that in 1966-67 wheat was the first ranking crop in rabi season 
and gram and barley were ranked second and third respectively 
but in i990-9i, wheat remained as the first ranking crop but 
potato and mustard occupied second and third rank in rabi 
season. Once again the study reveals that wheat and sugarcane 
are the most favoured crops and mustard and potato are gaining 
importance. haize and rice are also fairly papular crops in 
the district. 
(iv) Ghaziabad Dlfitricti The district of Ghaziabad was formed 
in i976-77 and the comparison of data was made between the 
years of 1990-91 and 1977-75. The perusal of table 1.4, 
reveals that area under kharif cultivation was higher than 
under r^pj. In 1977-78 during the kharif season maize (15.4 per 
cent) was the most important crop followed by sugarcane (15.04 
per cent), bajra (5.92 per cent), rice (2.8 per cent), jowar 
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(2.76 per centV and cotton (0.34 per cent). While in 1990-91, 
sugarcane (i6.4i per* cent) was covering fflaximum area followed 
by maize <i2.97 per cent), baJra <4.3S per cent), rice <2.98 
per cent), Jowar <0.45 per cent) and cotton <0.2 per cent). 
During the study period arem under sugarcane (1.37 per cent) 
and rice iS.18 per cent) recorded increase in the district- In 
the khari-f season maize was the first ranking crop followed by-
sugarcane and baJra in 1977-75. But in 1990-91 sugarcane 
climbed to the first rank and maize came down to second rank 
and bajra remained as the third ranked crop-
During the rabi season, in 1977-78 wheat (35.68 per cent) 
was the most important crop followed by gram (2.06 per cent), 
barley (1.76 per cent), potato (1.53 per cent), mustard (0.64 
per cent) and arhar i@.13 per cent). By 1990-91, wheat acreage 
(35.55 per cent) remained the maximum followed by potato (1.96 
per cent), barley (1.2S per cent), mustard (1.13 per cent), 
gram (0.65 per cent) and arhar (0.34 per cent). In the rabi 
season, maocimum increase in area was recorded by potato (0.93 
per cent) followed by mustard (0.49 per cent), arhar (0.21 per 
cent) and wheat (0.17 per cent) during the study period. The 
study shows that in 1977-78 wheat was ranked first followesd 
by gram and barley but in 1990-91, although wheat remained as 
the first ranking crop but second rank was secured by potato 
and third by barley. The analysis once again shows that wheat 
and sugarcane are the most favoured crop of the district and 
cash crops are gaining importance. Significantly lesser amount 
of rainfall and Improper irrigation facilities leads the 
farmers of the district to grow cereals like maize and baJra in 
kharif and barley in rabi. 
(v) Buland»h«har Districti From the perusal of table 1.4, it 
was observed that in 1966-67, during the kharif season, area 
under sugarcane (13.77 per cent) was maximuai followed by maize 
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(12.52 per cent), baJra (8.64 per cent), jowar <2.B per cent), 
cotton (2.36 per cent) and rice <1.28 per centJ. While in 1990-
91, maize <23.35 per cent) was covering maximum »rBa followed 
by sugarcane <8.15 p<er cent), baJra (3.48 per cent), rice (1.58 
per cent), iowar (0.51 per cent) and cotton (0.35 per cent). 
During the study period area under only naize (10.83 per cent) 
and rice (3.3 per cent) recorded increases. In the kharif 
season sugarcane was the first ranking crop followed by maize 
and baJra in 1966-67. But after the lapse of twenty five years 
maize became the first ranking crop and sugarcane and baJra 
occupied the second and third rank respectively. 
During the rabi season, wheat (22.36 per cent) was the 
most favoured crop followed by barley (B.92 per cent), gram 
(6-91 per cent/, arhar (1.22 per cent), potato (0.63 per cent) 
and mustard (u.24 per cent) in 1966-67. While in 1990-91, wheat 
(36.65 per cent) remained as the most of favoured crop 
foiiowed by barley (3.94 per cent), mustard (3.42 per cent), 
gram (i.53 per cent), arhar (1.41 per cent) and potato (1.18 
per cent). During the study period wheat (14.32 per cent), 
mustard (3.16 per cent), potato (0.53 per cent) and arhar (0.19 
per cent) recorded increases in their acreage. In 1966-67 wheat 
was the first ranking crop fallowed by barley and gram while 
in 1990-91 wheat and barley remained as the first and second 
ranked crop and only mustard captured third rank. The study 
reveals that the significant feature of cropping pattern In 
Bulandshahar district is that due to the scarcity of rainfall 
the farmers are preferring those crops which needs lesser 
watering. 
The analysis of the cropping pattern reveals that in the 
study region as a whole the percentage share of area under 
kharif crops was more than the area under rabi crops. During 
the kharif season in 1966-67, sugarcane (19.65 per cent) 
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emerged as the -first ranking crop -faiiowed by mmiza (7.BI per 
cent) and rice <7.63 per cent). Even a-tter a lapse of twenty-
five years no difference in the ranks of crops was observed. 
Sugarcane <22-9i per cent) remained to be the first ranking 
crop and the area under sugarcane had increased by 3.26 per 
cent maize acreage has also increased by i.78 per cent however 
a marginal decrease (-0.Zi per cent) in area under rice was 
recorded. During the rabi season wheat was the first ranking 
crop ail through the study period. The only change which was 
observed was the increase of 9.4 per cent in area under wheat. 
In 1966-67 gram was the second ranking crop followed by barley. 
But after a lapse of twenty five years a spectacular change in 
the second and third ranking crop was observed. Mustard was 
the second ranking crop followed by barley. An increase in area 
under mustard (1.2B per cent), potato <ia.4S per cent) and erhar 
iS.a2 per cent) was recorded. 
The study reveals that wheat and sugarcane emerged as 
the most favoured crops of the region and they shared more 
than 56 per cent of the region's gross cropped area. Maize and 
rice were the other two important crops. The study also shows 
that there was not any drastic change in total sown area but 
there was a clear shift towards the cultivation of cash crops 
from coarse grains and gram. Although area under crops like 
mctstard, potato and arhar etc. are still negligible but these 
crops are gaining importance in ail the five districts of the 
study region. 
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The agricultural typology and the levels of crop 
production of a region are affected by economic, social and 
cultural factors and these variables interact with the physical 
factors to modify the suitability of a particular land for a 
specific type of cropping pattern. 
Generally, cropping patterns were based on the 
traditional system of subsistence farming wnere every farmer 
tries to produ'e everything he needs, it was infact based on 
the utilization of the inherent fertility of the soil without 
using much of the modern inputs and farmers got stuck to a 
stable cropping pattern and hesitated to make changes. But 
after the farmer became conscious of monetary benefits and 
introduction of technology in agriculture, the traditional 
concept of subsistence farming has undergone radical changes. 
The production possibilities have increased. The farmers have 
started producing surplus with the result that they think of 
maximising the returns from their lands. The subsistence 
producer has to sell a certain portion of his produce in order 
CO get cash for his domestic requirements which ara non-
agricultural goods and he has also to spend a substantial 
amount of money on inputs like hybrid seeds, fertilizers, 
pesticides etc. So now he plans his cropping pattern keeping in 
mind his subsistence requirements and the market value of his 
products. k^^ w, after the introduction of ' 5reen Revolution', 
the output has increased substantially and the psychology of 
scarcity which regulated farmers attitude in the past is now 
changing. 
The rational allocation of land among different crop 
enterprises is a matter of crucial importance both from the 
point of view of increasing income of the farmers and 
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increasing agricultural production of the country. With the 
introduction ot high yielding and short duration varieties of 
crops, the study of cropping pattern has assumed special 
significance in shaping agricultural production programmes in 
the country. During the last two decades many changes have 
taken place in the technological and economic etc. factors, 
that have a determining influence in shaping the crop patterns 
in different regions. Naturally, these changes warrant 
adjustments in the existing cropping patterns. The changes 
however depends on the opportunities available in the region, 
the profitability of suggested changes and the practicability 
of implementing them from the farmers point of view. However, 
the scope for change may vary from region to region and even 
from farm to farm depending upon their sizes and availability 
of production r«»sources. 
In the previous chapter we discussed the geographical 
background of the Upper Ganga-Yamuna doab. It was observed 
that this region is a part of the 6angetic plain and is made up 
by the alluvlu<n brought by the two rivers, the Ganga and the 
Yamuna. The Climatic conditions are suitable and the soils are 
fertile for agriculture. 
In this chapter an attempt has been made to study the 
trends in area and production of the selected crops in all the 
five districts of the region namely, Baharanpur, Muzaffarnagar, 
Meerut, Ghaziabad and Bulandshahar and in the region as a whole 
from i966-67 to i97SS-91. Meerut district was divided in 197fc 
and a large areai was taken out, which formed the major part 
of Ghaziabad district. For the sake of uniformity, the data of 
area and production figures are compared between 1966-67 and 
ir90-9i. The figures some times may look misleading but the 
picture will become clear by referring to table and figure. 
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For the district of Bhaziabad, the data was taken from 
1977-78 to 1990-71. Twelve important crops of the region were 
taken into consideration. They were rice, jowar. baiEA» maize, 
wheat, barley, gram and arhar among foodgraina and mustard, 
sugarcane, potato and cotton among non-foodgrains. To observe 
the trends in area and production of these crops the data 
were converted in to index number by taking 1966-67 as the 
base year, while for Ghaziabad district the base year was 1977-
7a. 
This chapter has been divided into four parts. The first 
part deals with the trends in area under foodgrains; the second 
part deals with the trends in ansa under non-foodgrains; the 
third part deals with the trends in production of foodgrains 
and the fourth part deals with the trends in production of non-
foodgrains. 
2. I.TRENDS IN AREA UNDER FDQDSRAIhlS 
Table 2.i and Figure 2.1 shows that in the study region 
maximum increase in area under foodgrains was recorded by arhar 
<L203.9 per cent) followed by wheat (58.S pur cent), maize 
1,37.9 per centV and rice (5.9 per cent). While barley (-31.S 
per cent), baJra (-36.1 per cent) Jowar (-73.4 per cent) and 
gram (-59 per cent) recorded decreases. Broadly we can say that 
there was a clear shift in area from pulses and coarse cereals 
to fine grains. The region is the seat of 'Breen Revolution' 
which was essentially wheat revolution. Following the 
introduction of high yielding variety of seeds, fertilizers 
and technology together with the generous supply of irrigation 
water, the farmers of this region took almost exclusively to 
the production of wheat. This region specializes in wheat 
cultivation also because in economic terras the farmer found it 
most profitable. Pulses because of their low yields and also 
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because they are susceptive to pests, diseases and weather 
•fiuctuation are generally not favoured by the farmers. However, 
a sharp increase in area under arhar was observed from 
eighties onwards. This was due to introduction of early 
maturing variety and it is grown in rotation with wheat. Rice 
is also one of the favoured crops due to the favourable 
climatic conditions and irrigation facilities. Farmers have 
also adopted the high yielding variety of rice, t«rfiich has 
helped them in earning more money. 
we will assess the trends in area under foodgrains in the 
five districts of the study region. 
2.1.1. Sftharanpur Digtrict» 
From Table 2.2 and Figure 2.2, it was observed that in 
this district during the last twenty five years area under 
arhar <2u4.3 per cent) recorded maximum increase fallowed by 
wheat \71.ci per cent) and rice (17.6 per cent). The crops which 
registered decreases were maize (-IS.7 per cent), Jowar (-48.6 
per cent>, barley \-72.6 ptir cent), bajra C-93.7 per cent) and 
gram (-97.2 per cent). Now we will discuss the trends in area 
under those foodgrains which have recorded an increase 
(i) Arhar» Although area under arhar has recorded an increase 
of about 204.3 per cent but it still covers an area of about 
0.(56 per cent of the districts gross cropped area. The fact is 
that in 1966-67, the area under arhar was negligible and it had 
gained iinportance in eighties. The graph shows that an increase 
was observed in 1967 but there after it has declined upto 
1976 but again it showed an increasing trend upto 1980 followed 
by a decrease in the next couple of years. From 1982 onwards a 
sharp increasing trend was recorded. 
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SAHARANPUR DISTRICT 
TRENDS IN AREA UNDER SELECTED CROPS 
(1966-67 TO 1990-91) 
RICE JOWAR 
MAIZE 
100 
70 
150 
100-
BAJRA 
100 
50 
66 78 90 
WHEAT BARLEY 
100 
50 
\ 
vV 
66 78 90 66 78 90 66 78 90 
GRAM ARHAR MUSTARD 
100 300-
200 
100 
500-
100 
66 78 90 
SUGARCANE 
200 
100 
200 
100 
POTATO COTrON 
100 
50 -
A 
I 
/ \ 
66 78 
FfG.2.2. 
90 66 78 90 
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i950 and 1984 a sharp increase was observed followed by 
equally sharp decrease. 
3. Barley1 The area under barley has declined by 72.6 per 
cent in i99iS-9i to the base year 1966-67. It is also not a 
favoured crop in the district. The graph shows a sharp 
decreasing trend upto 1979 with a break, between 1973 and 
1975. However, a-fter 1979 the area under barley remained 
stable with minor fluctuations. 
4. Bajrai The area under bajra has decreased by 93.7 per cent 
in 199B-9i from the base year of 1966-67. BaJra which was 
covering 3-2 per cent of the districts gross cropped area in 
1966-67 but in 1990-91, the area reduced to only 0.14 per 
cent. The graph shows a sharp decreasing trend from 1966-67 
to 1932 and there after the area under baJra remained 
stagnant. 
3. Brami Bram has recorded a decrease of 97.2 per cent in 
i99w-9i from the base year 1966-67. Bram is another crop which 
has suffered severely and lost its importance in the cropping 
pattern of the district. It was covering B.15 per cent of the 
districts gross cropped area In 1966-67 which is now reduced to 
Ei. 19 per cent. The graph shows a sharp decreasing trend upto 
1936 and there after it remained stagnant. 
2.1.2. Muzaffarnanar Diafcrieti 
From Table 2.3 and Figure 2.3, it was observed that in 
this district during the last twenty five years, the area under 
arhar (655.7 per cent;, wheat (23.3 per cent) and rice (3 per 
cent) recorded an Increase. While maize (-43.7 per cent), 
Jowar (-67.B per cent), barley (-74.7 per cent), baJra (-94.2 
per cent) and gram (-95.2 per cent; registered decreases. We 
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MUZAFFARNAGAR DISTRICT 
TRENDS IN AREA UNDER SELECTED CROPS 
(1966-67 TO 1990-91) 
JOWAR RICE 
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•— 
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FIG.2.3 
65 
(11) Wheat* wheat is the most favoured crop o-f the district. It 
is the first ranking crop, covering an area of about 30.77 per 
cent of the districts gross cropped area. The area under wheat 
has increased by 71.6 per cent. The graph shows an overall 
increasing trend with some fluctuations. Starting from 1966, 
it has an increasing trend upto 1972 followed by decreases in 
next two years. Then again a marginal increase was observed. 
Between 1979 and 1955 the trends showed sharp fluctuations but 
after 1955 again a sharp increasing trend was recorded. 
(ill) Rlcet The area under rice has increased by IB.6 per 
cent in i99S-91 to the base year 1966-67. Rice was covering an 
area of about 16.63 per cent of the districts gross cropped 
area. The graph shows sharp fluctuations and no specific trend 
was observed. Only after 1983, it had settled into a linearly 
increasing trend. 
The crops which have registered decreases in area were: 
i. Haizss The area under maize has decreased by 18.70 per 
cent in 1990-91 to the base year 1966-67. Halze was covering 
an area of about 4.19 per cent of the districts gross cropped 
area in 1990-91. The graph shows that there were sharp 
fluctuations. Starting from 1966-67, it had an increasing 
trend upto i97i but there after there was a sharp declining 
trend upto 1982 with two breaks in between. A sharp increase 
between 1952 and 1984 was recorded which was followed by a 
sharp decrease upto 198S. There after a marginal increase was 
witnessed. 
2. Jowars Jowar has suffered a decrease of 48.6 per cent in 
1990-91 to the base year 1966-67. It covers a negligible share 
of cultivated area. The graph shows that the trends in area 
under Jowar had sharp fluctuations upto 1980. Then between 
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wiii tirst assess tne crenas in area under those foodgrains, 
wnicn nave recaraea an increase. 
(i) Hrhari Tne area under arhar has recorded an increase of 
o55.7 per cent in i99iS-9i rrcjm the oase year 1966-67. The 
massive increase was oecause tnere was very little area under 
arnar in i9oc>-t>7. it stiii covers only (9.1 per cent of the 
Districts gross cropped area. The graph shows that area under 
arhar remained almost stagnant upto i979 but thereafter a 
snarp increasing treno was ooservea upto 1984. But afterwards 
tne trenos snowed fluctuations till 19913-91. 
«.ii wneati wneat is once again tne most favoured crop of the 
District, it covers 3i.io per cent of the districts gross 
cropped area. During the last twenty five years the area under 
wneat has recordeo an increase of 23.3 per cent. The graph 
snows an increasing trend oetween 1966 and 1972 but it 
aecreasea in next couple of years and fluctuated upto 1977. 
Tnen a snarp increase was ooservea wnicn lasted till 1980, 
afterwarDS a snarp Decline was observed. There after, till 
i99w-9i area remaineo more or less tne same. 
vii> Rices Rice is one of the favoured foodgrains of the 
District. It naa recordeo an increase of three par cent in 
i99w-9i from tne oase year i9oo-o7. Tne graph shows a sharp 
Decreasing treno upto i974. Tnen a sharp increase was observed. 
But again from A979 a sharp decrease was recorded which ended 
in i962 ana tnere after right upto i99w—91 a sharp increasing 
treno was witnesseo. 
The crops wnicn nave registered decreases in area were: 
Ui naizex Tne area unoer maize nas decreased by 43.7 per cent 
in i99io-9i from tne oase year i96e>-et7. Tne graph shows that 
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the over all trend in area under maize was decreasing with 
fluctuations. The only significant increasing trend was 
recorded between 1968 and 1971 but there after a sharp decline 
was observed. But after 1977 the area under maize became some 
what stable with minor fluctuations. 
(ii) Jowari The area under jowar has declined by 67.B per cent 
in 1990-91 to the base year 1966-67. The graph shows a sharp 
decreasing trend between 1965 and 1979, but there after a 
marginal increase was observed with some fluctuations right 
upto 1990-91. 
(ili) Barleyf The area under barley has decreased by 74.7 per 
cent during the study period. It was observed from the graph 
that except between 1969 and 1971, a decreasing trend was 
witnessed upto 19BS and there after the area under barley 
remained stable-
Civ) Bajrai The area under bajr^ has decreased by 94.2 per 
cent in 1990-91 from 1966-67. It was observed from the graph 
that starting from 1966-67, there were some fluctuations but 
after 1971 right upto 19B2, a sharp decreasing trend was 
recorded and then till 1990-91, the area under baJra remained 
stagnant. 
<v> uram: During the last twenty five years gram acreage has 
declined by 93.Z per cent. Gram which had a share of 6.56 per 
cent of the districts gross crapped area in 1966-67, is now 
reduced only to 0.24 per cent. The perusal of graph shows a 
sharp decreasing trend upto 1954 with minor fluctuations and 
after 1954 till 1990-91, it remained stable. 
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2.1.3. negrut Diatricti 
H perusal of Table 2.4 and Figure 2.4 shows that during 
the last twenty five years, only the area under grhar (4.8 per 
cent) and wheat i4.6 per cent) had recorded an increase and 
rest of the foodgrains registered decreases in 1990-91 to the 
base year 1966-67. The foodgrains which have suffered decreases 
were rice <-45 per cent), maize <-47.5 per cent), Jowar (-89.5 
per cent), ba-tra <-9w.3 per cent), gram v-90.9 per cent) and 
barley (91.6 per cent). One of the reason for the decreases in 
area under these crops was the transfer of large part of this 
district s area for the formation of Ghaziabad district. 
Firstly we will assess the trends of those crops which have 
registered an increase in area. 
<i) Arhari Area under arhar has recorded an increase of 4.8 
per cent in 1990-91 from the base year of 1966-67. The figure 
2.4 shows that the trend in area under arhar was 'V shaped. 
Starting from 1966-67, it showed a sharp decreasing trend upto 
1977 with minor fluctuations and there after it rose sharply 
right upto 1990-91, except of decrease in 1953-86. 
(ii) Wheat: During the last twenty five years, the area under 
wheat has registered an increase of 4.6 per cent. Wheat is 
the first ranking crop of this district, it covers 32-85 per 
cent of the districts gross cropped area. The graph shows an 
increasing trend with some fluctuations between 1966 and 1975 
but then area under wheat slumped in 1976-77 and thereafter 
the area under wheat remained stable and showed very little 
fluctuations. 
The crops which registered decreases werei 
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\i> Ric«< The area under rice has decreased by 45 per cent in 
i99B-9i trom the base year i966-67. The graph showed an over 
ail decreasing trend. Area under rice decreased from 1966 to 
1976 but in the next couple of years it increased a bit but it 
again declined upto 19Q2. A marginal increasing trend was 
observed, which continued right upto i99fiS-9i. 
iii) Haizet The area under maize has declined by 47.5 per cent 
but it still covers an area of about 3.65 per cent of the 
districts gross cropped area. The graph shows sharp 
fluctuations in area upto 1973, then in 1976 and 1977 it 
dropped considereUily and there after it remained more or less 
stable. 
(ili> Jowart Area under Jowar has dropped by B9.5 per cent. The 
graph shows an overall decreasing trend. Starting from 1966, it 
decreased sharply upto 1976. Thereafter, it remained stagnant 
upto i99fi-9i, but between 1962 and 1966, It recorded a sharp 
increase followed by equally sharp decrease. 
iiv) Bajrai Area under baJra has decreased by 90.3 per cent in 
i99io-9i to the base year of 1966-67. A perusal of figure 2.3 
shows that throughout the study period, area under baJra has 
decreased except for the last few yeeu^s, when it remained 
stagnant. 
iv'j Brafflt The area under gram also declined by 90.9 per cent. 
The graph shows a sharp decreasing trend between 1966 and 1982, 
with the exception of some minor fluctuations and there after 
right upto i99w-9i, the trends of area under gram moved 
steadily without much change. 
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(vi) Barley: Acreage under barley has declined by (91.8 per 
cent;. The graph shows a sharp decrease between 1966 and 1970. 
Fluctuations were recorded upto i975, which was followed by a 
sharp decrease in area and a-fter 1979, it remained stable upto 
i99io-9i. 
2.1.4. Ghaziabad Diatricti 
Ghaziabad district was made in 1976, so the study is 
confined between 1977-75 and 1990-91. From the perusal of Table 
2.5 and Figure 2.5, it was observed that the highest increase 
in area under the foodgrains was recorded by arhar (293.6 per 
cent) -foiiowed by wheat \lu.6 per cent), maize (2.5 per cent) 
and rice (5.9 per cent), while jowar (-6.6 per cent), barley 
(-12.9 per cent), baJra (-19.7 per cent) and gram (-61.8 per 
cent) showed decreases. First we will study the trends in area 
under those crops which have registered increases. 
(ii Arhar: The arhar acreage has increased by 293.6 per cent 
in i99B-9i from the base year 1977-78. The graph shows a sharp 
increasing trend throughout the study period. Starting from 
i977, it fluctufted a bit in the first couple of years and also 
beT:ween i9S3 and 1956. Otherwise it showed an overall 
increasing trend. 
(lii Wheats During the study period, area under wheat has 
increased by IB.6 per cent. The graph shows a sharp increasing 
trend between 1977 and 1979. Then it fluctuated till 1986 and 
from then onwards an increasing trend was recorded right 
through the sturiy period. 
(iii) Haizes The area under maize (2.5 per cent) has increased 
marginally in 1990-91 from the base year 1977-78. The graph 
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shows that trends in area under maize has fluctuated between 
the index number of 95 and ii33 during the study period. The 
fluctuations were more prominent in the earlier period and 
graduaiiy it calmed down a bit in the latter half of the study. 
(iv> Rices A marginal increase was also observed in rice <e.9 
per cent) acreage, during the study period. The graph 
indicates that there were two significant phases. First between 
i97S and i9B2 when the area decreased sharply and then the 
second between 1962 and 1990-91, where a sharp increase was 
wi tnessed. 
The crops which have recorded a decrease were: 
i. Jowars The area under Jowar has decreased by 8.6 per cent 
in 1995-91 from the base year 1977-7B. The graph shows that 
starting from 1977, it increased sharply in 1978 but then it 
has decreased sharply upto 1963. There after, the trends 
refflained stable but with some fluctuations right upto 1990-91. 
2. Barleyi The area under barley has decreased by 12.9 per 
cent. The graph shows that in the first couple of years it had 
declined sharply. it recovered in 1979 but again the area 
decreased upto 1953. Afterwards an increasing trend was 
observed which lasted till 1956 and there after it remained 
stagnant till i99JS-9i. 
3. Bajrat During the study period the area under baJra has 
declined by 19.7 per cent. The graph shows fluctuations between 
1977 and 1954. It was followed fay a sharp decrease In 1985 and 
1956 but then again upto 1990-91, the trends fluctuated. 
4. Srami The area under gram has declined by 61.8 per cent in 
i99S-9i from the base year 1977-75. The graph shows a sharp 
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decreasing trend between i977 and 1953, which was followed by 
an increase in the next couple of years. There after, it 
remained stable right up to tne end of study period. 
2.1.5. Bulandahahar District! 
From the perusal of table 2.6 and figure 2.fc, it was 
noticed that the area under maize <lu6.4 per cent) has recorded 
maximum increase in the district among foodgrains followed by 
wheat (9i.9 per cent), rice <37.3 per cent; and arhar (34.8 per 
cent). while barley i-49.5 per cent), baJra (—51.8 per cent), 
gram (-74.7 per cent) and Jowar <-7S.6 per cent) showed 
negative trends during the study period in this district. First 
we will study those foodgrains which have registered an 
increase in area. 
(i) HaizKi Haize acreage has increased by it36.4 per cent. It 
covers an area of about 23.33 per cent of the districts gross 
cropped area in i990-9i. The graph shows an overall increasing 
trend. Starting from i96£), it increased sharply till 1972 but 
then, it fluctuated in the next couple of years. A decrease was 
observed between 1975 and 1975, which was followed by an 
increasing trend. However, in the last four years of the study 
it remained stable. 
vii) wheats The area under wheat has increased by 91.9 per 
cent in i99io-9i to the base year 1966-67. wheat covered 36.68 
per cent of the districts gross cropped area. The graph shows 
that the area under wheat rose sharply between 1966 and 1972, 
but thereafter it increased marginally with sharp fluctuations. 
(iii) Ricei Area under rice has increased by 37.3 per cent. 
The graph shows two peaks, in 1969 and 1979 when the area had 
increased sharply but these peaks were followed by a sharp 
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decreases. utnerwise the trends in area under rice remained 
stable with minor -fluctuations. 
<iv) Arhar; Arhar acreage has increased by 34.8 per cent. The 
graph shows a decreasing trend between i967 and 1976 but 
afterwards an increasing trend was observed with minor 
fluctuations. 
The crops which have suffered decreases were: 
1. Barleys The area under barley has declined by 49.8 per 
cent. The graph shows a sharp increasing trend between 1972 and 
1974. Otherwise either a decreasing trend was witnessed or the 
graph remained stable with minor fluctuations. 
2. fiajrai Bajra acreage has declined by 31.8 per cent. The 
graph shows an overall decreasing trend but it was 
characterized by fluctuations. 
3. Grams The area under gram has decreased by 74.7 per cent 
in i99w-9i from the base year 1966—67. The graph shows a sharp 
decreasing but rather zig-zag kind of trend. However, in the 
last few years it had increased marginally. 
4. Jowari Area under jowar declined by 76.6 per cent. The 
graph shows a sharp decline between 1966 and 1975 but there 
after it remained stable till 1990-91. 
The above analysis reveals that in the study region, 
arhar. wheat, maize and rice were the foodgrains which have 
recorded an increase in area during the study period, while 
barley, baJra. Jowar and gram registered decreases (Table 2.1 
and Figure 2.i>. Figures 2.7, 2.5, 2.9, 2.iw, 2.11, 2.12, 213 
and 2.14 are showing the trends in area and production of the 
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selected foodgrains in the five districts and in the study 
region as a whole. From these -figures an easy compariscjn of the 
trends in various districts could be made. 
Hrhar acreage recorded fflaximum increase of 203.9 par cent 
in the study region. The massive percentage increase was mainly 
oecause there was very little area under arhar cultivation in 
1966-67. Still it cavers only 2.44 per cent of the regions 
gross cropped area. All the districts showed an increase in 
ar'nar acreage, riuzaffarnagar district recorded maximum increase 
followed by Ghaziabad (293.6 per cent) Saharanpur <204.3 per 
cent), Bulandshahar <34.B per cent) and Heerut (4.8 per cent), 
wheat is the most favoured crop of the region and except for 
riuzaffarnagar district, it is the first ranking crop of the 
study region. It covers 35.24 per cent of the regions gross 
cropped area. Ail the districts showed an increasing trend. 
Bulandshahar district <9i.9 per cent) recorded highest increase 
followed by 5anaranpur (71.6 per cent), biuzariarnagar (23.3 per 
cent), Ghaziabad \iia.6 per cent) and Heerut (4.6 per cent), 
riaize is another important crop of the region. Area under this 
crop recorded an increase of 37.9 per cent. It covers 9.59 per 
cent of the regions gross cropped area in 1990-91. Only two 
districts namely Bulandshahar (106.4 per cent) and 6haziabad 
1,2.5 per cent; recorded an increase in area. Area under rice 
recorded an increase of 6.9 per cent in the region and it 
covers 7.44 per cent of the regions gross cropped area» Four 
districts showed an increase in rice acreage, Bulandshahar 
(37.3 per cent), Saharanpur (IB.6 per cent), Muzaffarnagar (3 
per cent) and Ghaziabad (0.9 per cent). Barley acreage has 
declined by 51.5 per cent in the region and only Ghaziabad 
<j.2.9 per cent'/ recorded increase in area. Jo war recorded a 
decrease of 73.4 per cent in the study region In 1990-91 from 
the base year 1966-67. Area under gram declined to be only 0.65 
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per cent o-f the regions Q'^OSS cropped area in 1990-91. All the 
districts showed a decrease in area under jowar and gram. 
2.2. TRENDS IN AREA UNDER NON-FOUDBRHIH5I 
Table 2.i and figure 2.i shows that in the study region, 
highest increase in area under non—toodgrains was recorded by 
mustard <739.3 per cent) followed by potato <191.a0 per cent) 
and sugarcane (63.9 per cent). While the area under cotton has 
declined fay 66.2 per cent during the study period. 
Once again it is seen that there was clear shift towards 
the cultivation of "cash crops' as massive increase in area 
under these craps was observed. Sugarcane which was the second 
ranking crop in 1966-67, remained as the second ranking crop 
and is still favoured by the farmers because it fetches them 
good return"-. The presence of number of sugar mills also 
attracted farmers for its cultivation. The farmers of the study 
region are also shifting from coarse cereals to mustard and 
potato cultivation. However, the area under cotton has declined 
in the region because it is very susceptible to pests, diseases 
and weather fluctuations. Once again profitability of the 
crops dictates the changes in cropping pattern. The farmers 
like to sow those crops which ars more profitable to them. This 
does not mean that there will be a total shift from cereals 
to cash crops because the farmers first devote significant 
proportion oi their land to raise their own requirements and in 
sowing their surplus' land they look towards these cash 
crops, we will assess the trends in area under non-foodgrains 
in the five districts of the study region. 
90 
2.2.1. aaharannur Pistricti 
From Table 2.2 and Figure 2.2, it was observed that 
during the study period area under mustard <601.1 per cent) 
recorded maximum increase followed by potato <116.7 per cent) 
and sugarcane (90.B per cent). While cotton acreage has came 
down by 33.9 per cent. The crops which recorded an increase in 
area were: 
(i) Hustardi Area under mustard has increased by 601.1 per 
cent. There was negligible area under this crop in sixties and 
siiill it covers only 6.77 per cent of the districts gross 
cropped area. The graph shows that the area remained almost 
unchanged between 1966 and 1976 but thereafter a rising trend 
was observed. 
(ii) Potato: Area under potato has increased by 116.7 per cent 
in 1990-91 from the base year 1966-67. Once again the massive 
percentage increase was because in 1966-67, there was marginal 
area under potato cultivation. The graph shows an overall 
increasing trend but it had some fluctuations in between. 
iiiif Sugarcane: Sugarcane acreage increased by 90.B per cent 
in 1990-91 from the base year 1966-67. Sugarcane is basically 
grown for market. It covers 22.14 per cent of the districts 
gross cropped area in 1990-91. The graph shows an increasing 
trend with minor variations but after 1962 the area has not 
increased but it did fluctuate. 
The crop which registered decrease in area was: 
Cotton! Cotton was the only non-foodgrain which had lost its 
importance in the district. The area under cotton has came 
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nown oy 33.9 per cent. The trends in area undesr cotton never 
"snowea any specific trend. However, significant increasing 
rreno were recorded between 19oa to i97i and 1977 to 19B2, 
wnile cotton acreage decreased between i97i to 1974 and 1982 to 
i967. During tne rest of the period it fluctuated. 
2.2.2. Huzaffarnaaar Dtstrieti 
From Table 2.3 and Figure 2.3^ it was observed that 
during tne study period, area under mustard (430.2 per cent) 
recorded highest increase followed by potato (152.3 per cent) 
and sugarcane viS4.7 per cent). While cotton acreage decreased 
by 39.i per cent in the district. The crops which recorded 
increase were: 
(i) Hustardt There was massive increase of 430.2 per cent in 
mustard acreage in i990-9i to the base year 1966-67. But it 
stiii covers only 0.54 per cent of the districts gross cropped 
are. The graph sows that the increase in area was very steep 
after 1980. 
(ii) Fotatot The area under potato has increased by 152-3 per 
cent in 1990-91 from the base year 1966-67. It covers only 0.45 
per cent of tne districts gross cropped area in 1990-91. The 
grapn shows a very marginal increase between 1966 and 1976 but 
in i977 and i975» it rose snarpiy and tnen it came down 
slightly in the next couple of years but after that till 1990-
9i, it increasBO steadily. 
iiii) Sugarcanet Sugarcane is the first ranking crop of the 
district and it covers about 36.33 per cent of the districts 
gross cropped a.-ea in 1990-91. Sugarcane acreage has increased 
oy 104.7 per cent in 1990-91 from the base year 1966-67. The 
grapn shows a snarp increasing trend between 1966 and 1981 but 
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in between there were two breaks. But from i9ai onwardss the 
area under sugarcane remained more or less stable. 
The only crop which recorded a decrease wasi 
Cotton: The area under cotton has declined by 39.1 per cent. 
The graph shows a sharp decrease upto 1977 but in the next 
couple of years, it rose sharply then again a decreasing trend 
was observed and in the last couple of years, the area under 
cotton has fluctuated. 
2.2.3. Heerut Districti 
Table 2.4 and Figure 2.4 shows that the area under 
mustard (525.3 per cent), potato <i7i.3 per cent) and sugarcane 
<27.7 per cent) has increased in i99B-9i from the base year 
ivtocj-67. This was despite the fact that a large part of 
districts area was given in the making of Bhaziabad district. 
Only cotton acreage has decreased by 77.5 per cent. The crops 
recorded an increase in area were: 
\i) Hustardi The area under mustard has increased by 526.3 per 
cent in i99B-9i to the base year 1966-67. The graph shows that 
the trends in area under mustard remained more or less stable 
except for i9B4 and i9B3 when there was increases. 
\ii) Potato: The area under potato increased by 171.3 per cent 
during the study period. The graph shows an overall increasing 
trend but between 1966 and 1976, it was marred by 
fluctuations. 
iiii) Sugarcane: Sugarcane is one of the favoured crop of the 
district. It covers an area of about 3B.9B per cent of the 
districts gross cropped area in i99B-91. Sugarcane acreage 
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has increased by 27.7 per cent in district during the study 
period. The graph shows an overall increasing trend but it was 
characterized by sharp fluctuations. 
Cotton was the only crop which recorded a decrease in 
area : 
Cotton: The area under cotton has declined oy 77.5 per cent in 
i99u-vi from the base year 1966-67. The graph shows a 
significant decrease between 1971 and 1976. Otherwise it did 
not changed much. 
2.2.4. Ghaziafcad Diatricti 
The area under mustard <749.5 per cent) recorded highest 
increase followed by potato v59.2 per cent) and sugarcane (5.1 
per cent) in Ghaziabad district, while cotton acreage has came 
down by 45.6 per cent in 1990-91 from the base year 1977-7B 
<Table 2.5 and Figure 2.5>. The crops which recorded an 
increase were: 
Hi Hustardi The arsa under mustard has increased by 749.5 per 
cent during the study period. The graph shows that from 1977, 
the trends in area under mustard remained stable till 1983 but 
then a massive Increase was observed upto 1956. Then it came 
down in 1957 but again it showed an increasing trend upto 1990-
9i. 
(ii) Potatoi Potato acreage has increased by 59.2 per cent 
during the study period. The graph shows a sharp increasing 
trend upto 1956, although in the beginning of the study 
period, it had fluctuated. After 1956 till 1990-91, it 
remained stable. 
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<ili) Sugarcanei Sugarcane had a share of 16.41 per cent in 
the districts gross cropped area in i=rvB-9i. It had increased 
by 5.i per cent during the study period. The graph shows that 
starting from i=?77, it came down in first couple of years but 
it started increasing from 1979 onwards. 
The crop which recorded a decrease was: 
Cotton: The area under cotton has declined by 45.6 per cent in 
i99£j-9i. The graph shows a sharp decrease between 1980 and 
1966 but after 1966 it showed steady increasing trend. 
2.2.5. Bulandshahar Dlatricti 
During the study period in Bulandshahar district, the 
area under mustard <674.1 pmr cent) and potato (145.3 p»r cent) 
recorded an increase. while sugarcane (-4.2 per cent) and 
cotton 1-62.6 per cent) registered decreases (Table 2.6 and 
Figure 2.6>. The crops which recorded an increase were: 
<i) Hustardt The area under mustard has increased by 674.1 per 
cent in 199C-9i frooj the base year 1966-67. The graph shows 
that starting from 1966, it showed steady increasing trend 
upto 1954 but recorded a sharp increase in 1985 and 1986, 
which was followed fay a decrease in 1957. There after an 
increasing trend was recorded. 
(ii> Potato: Potato acreage has Increased by 145.3 per cent 
during the study period. The graph shows an overall increasing 
trend but with lots of fluctuations. 
The crops which have recorded decreases were: 
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i. Sugarcane: Sugarcane which is one at the favoured crop of 
t.ne region, recorded a decrease in Bulandsnahar district. 
Sugarcane has a share of about B.15 per cent of the districts 
gross cropped area. Its acreage has came down fay 4.2 per cent. 
Tne graph never showed any increasing trend. Its area came 
down sharply in i967, thereafter it showed more or less an 
increasing trend with lots of fluctuations. 
2. Cottoni Tne area under cotton has decreased by 82.6 per 
cent. The graph shows a sharp decreasing trend between 1967 and 
i97o. Tnen it fluctuated in the next few years but after 1983, 
it remained staole throughout the study period. 
Tne analysis reveals that, in the study region, area 
under non-foodgrains has gained importance and except for 
cotton all the other crops have recorded massive increases 
\Tabie 2.i and Figure 2.i). Although tnese crops need high 
inputs and tne risk of crop failure is very high but because 
of their remunerative nature farmers are attracted towards the 
cultivation of tnese crops. Sugarcane is one of the most 
favoured cash crop of the region. It remains in the field for 
almost a year. Inspite of this fact the farmers go for its 
cultivation due to its remunerative nature. Figures 2.15, 
2.i6, 2.i7 and 2.15 are showing tne trends in area and 
production of the selected non-foodgrains in the five districts 
and in tne study region as a whole. Hustard recorded maximum 
increase in area (739.3 per cent) during the study period. 
Despite massive increase in area under mustard, it still covers 
only 1.39 per cent of the region's gross cropped area. Highest 
increase was recorded in Ghaziabad district <749.5 per cent) 
followed by Lulandshahar (674.1 per cent), Saharanpur (601.1 
per cent;, neerut \52a.3 per cent) and Huzaffarnagar (430.2 per 
cent). Potato recorded an increase of i59 per cent in the 
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region. It covers only 0.91 per cent of the region s gross 
cropped area. Haximura increase was obtserved in Meerut 
district <i7i.3 pBr cent) followed by Huzaffarnagar <152.3 per 
cent), Buiandshahar \i43.3 per cent), Saharanpur (116.7 per 
cent) and Ghaziabad (39.2 psr cent), sugarcane is the second 
ranking crop of the region. Area under this crop has increased 
by 63.9 per cent during the study period. It covers about 22.91 
per cent of the regions gross cropped area. Maximum increase 
was recorded in Muzaffarnagar district <104.7 per cent) 
foiiowed by Baharanpur i92i.5 per cent), Heerut (27.7 per cent) 
ana Ghaziabad (5.1 per cent). While in Buiandshahar district, 
decrease in its area Mas recorded. Cotton acreage has suffered 
badly in the region and it had came down by 66.2 per cent. 
2.3 TRENDS IN PRODUCTIDN DF FDODGRAINSi 
A perusal of Table 2.7 and Figure 2.19 reveals that in 
the study region highest increase in production of foodgrains 
was recorded by wheat (174.7 per cent) followed by naize 
t.i6B.4 per cent), arhar (137.6 per cent), baJra (136.3 per 
cent), rice (122.6 per cent) and barley (6B.3 per cent) while 
jowar (-2.2 per cent) and gram (-71.4 per cent) recorded 
decreases in their production during the study period. 
A striking feature which was observed was that the 
production of almost all the crops had increased considerably. 
This was because of better irrigation facilities, use of high 
yielding variety of seeds, chemical fertilizers, pesticides, 
insecticides and use of improved farm implements. This has led 
to increase in yields of all the crops considerably. The 
farmers devote only that much land for a particular crop, from 
which they can get the desired amount of produce. That's why 
many crops which have registered a decrease in area but their 
production has increased. So they get enough out put for their 
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subsistence requirement from lesser area and the surplus land 
is devoted to wore remunerative crops, riow we will study the 
trends in production of foodgrains in the five districts of the 
study region. 
2.3.1. Saharanour Diatricti 
From Table Z.B and Figure 2.20, it was observed that 
during the study period production of wheat <19B.B per cent) 
recorded highest increase in the district followed by arhar 
<i24.7 per cent), rice <ii5.4 per cent) and maize <87,7 per 
cent). The foodgrains which have registered decreases in their 
production were jowar <-Z2.7 per cent), barley <-51.6 per 
cent), bajra (-6B.4 per cent) and gram (-92.2 per cent). The 
crops which have recorded an increase in their production were: 
ii) Wheat! The production of wheat has increased by 198.B per 
cent, while its area was increased by more than 71 per cent 
during the stucy period. The graph shows a steady increasing 
trend throughout the study period with very few fluctuations. 
(ii> Arhar: The production of arhar has increased by 124.7 per 
cent while its area increased by 2w4 per cent. The graph shows 
sharp fluctuations between 1966 and 1952 but afterwards upto 
1995-91, it shotted a sharp and steady increasing trend. 
<iii> Ricet Thcj production of rice has increased by 116.4 per 
cent, while its area was increased by only iS.h per cent. The 
increase in production was basically due to improved 
Irrigation facilities and use of high yielding variety of 
seeds. The graph shows between 1966 and 1974 sharp 
fluctuations, which was followed by a sharp increasing trend 
till 1976, then again upto 1962, it fluctuated. Thereafter, a 
sharp increasing trend was observed throughout the study 
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period, except in 19B6, when the production has came down 
si ightiy. 
iiv> Haize: The production of maize has increased by B7.7 per 
cent, although its area had recorded a decrease. The graph 
shows sharp fluctuations from i966 to 1982. Thereafter an 
increasing trend was observed upto i9B6. Then the trends in 
production of maize remained stagnant upto 1990-91. 
The crops which recorded a decrease in production were: 
i. Jowari The production of Jowar has declined by 22.7 per 
cent, its area has also showed negative trend during the study 
period. The graph shows sharp fluctuations between 1966 and 
i95u, then a sharp increase was witnessed, which was followed 
by some fluctuations and then the trends in production showed 
decrease till i99B-9i. 
2. Barleyi The production of barley has decreased by 51.6 per 
cent in i99w-9i to the base year 1966-67. Its area also showed 
decreasing trend. The graph shows an overall decreasing trend 
with lots of fluctuations. The fluctuations were quite sharp in 
the first half of the study period. 
3. Bajrai The production of bajra has came down by 68.4 per 
cent in i99B-9i. The graph shows a decreasing trend with 
fluctuations between 1966 and 1978, but thereafter it remained 
stable and increased very marginally. 
4. Grami The production of gram has decreased by 92.2 per 
cent during tlie study period. Its area has also decreased 
significantly. The graph shows sharp decreases with 
fluctuations between 1966 and 1982. But afterwards the trends 
remained stable. 
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2.3.2. Huzaffarnaaar Digtrlcti 
From Table 2.Y and Figure 2.21, it was observed that 
during the study period the production of arhar (333.6 per 
cent) registered highest increase in the district followed by 
rice (241.uu per cent), wheat (156.6 per cent) and maize (29.4 
per cent), while the foodgrains which have recorded decreases 
in their production were Jowar (-1 per cent), baJra (-5 per 
cent), barley (-46.S per cent) and gram (-9i.i per cant). First 
we will assess the trends in production of those foodgrains 
which have registered increases. 
(i) Arhari Production of arhar has increased by 333-6 per cent 
in i99io-9i from the base year 1966-67. It's acreage has also 
increased significantly. The graph shows that the trends in 
production of arhar fluctuated between 1966 and 1979. Then a 
sharp increase was observed in the next four years but from 
i9B3, a decreasing trend was recorded which continued till 
1956, there after again an increasing trend was observed right 
upto i99io-9i. 
(ii) Rice: The production of rice has increased by 241 per 
cent, although its area has increased marginally. The graph 
shows a marginal increasing trend with some fluctuations upto 
1952, but in the next couple of years, it rose sharply. Again 
it fluctuated till 1958 and in the last two years of the study 
period, it showed an increasing trend. 
\ili) ifihmmt: The production of wheat has increased by 156.8 
per cent in 1990-91 to the base year 1966-67. Area under wheat 
has also regi«5tered an increase in the district. The graph 
shows an overall increasing trend with lot of fluctuations in 
Detween. 
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(iv> Haizsi The production o-f maize has increased by 29.4 per 
cent, although its area showed decrease during the study 
period. The graph shows a sharp decrease in production between 
i96=r and i97B but thereafter an increasing trend was observed, 
but with some fluctuations. 
The crops which recorded a decrease were; 
i. Jowar: The production of jowar has declined by only one per 
cent, although its area came down considerably. The graph shows 
an increasing trend between 1966 and 1971, which was followed 
oy sharp decrease in the next few years but after 1974 upto 
i99io-9i, a marginal increase was observed with some 
fluctuations in between. 
2. Bajra: The production of baJra has declined by five per 
cent, aithougr the area under baJra came down significantly 
during the study period. The graph shows sharp fluctuations 
between 1966 and 1973, which was followed by a sharp decreasing 
trend which continued till 1976. Then an increasing trend was 
observed with some fluctuations. 
3. Barleyi The production of barley has decreased by 46.3 per 
cent. The graph shows a sharp decrease upto 1972, but then it 
showed an ovprai1 marginal increasing trend with some 
fluctuations. 
4. Gram: The production of gram has declined oy 91.1 per cent 
during the study period. 5ram acreage has also showed similar 
decrease- The graph shows a continuous decreasing trend upto 
i9B2 and thereafter the trends in production remained almost 
unchanged. 
I l l 
2.3.3. Hearut Diatrictt 
From Table 2.IB and Figure 2.22, it was seen that 
during the study period, the prcxjuction of wheat (66.7 per 
cent), niaizB <23.4 per cent; emd arhar <ii.l per cent) has 
increased, while rice (-5.3 per cent), jowar (-48.7 per cent), 
oajra <-52.5 per cent), barley (-51.4 per cent) and gram (-90.9 
per cent; recorded decreases. Firstly we will assess the 
trends in production of those foodgrains which have recorded 
increases. 
(i) Wheat: The production of wheat has increased by 66.7 per 
cent. while i t s acreage was increased marginally (4,6 per 
cent) during the study period. The graph shows sharp 
fluctuations upto 1977, but there after a steady increasing 
trend was observed-
(ii) Halzei Tha production of maize has increased by 23.4 per 
cent although its acreage showed decrease during the study 
period. The graph shows fluctuations in sixties, but then a 
sharp decrease in 1975 and 1976 was recorded. There after a 
steady increasing trend was witnessed. 
(Hi) Arhar: The production of arhar (11. i per cent) has 
increased and its acreage also showed marginal increase during 
the study period. The graph shows sharp fluctuations in the 
oeginning, which was fallowed by a sharp decrease between 1972 
and 1979, but then again an increasing trend was observed till 
i99B-9i. 
The crops which registered a decrease were: 
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i. Rice: The production of rice has came down by 3.3 j;»er cent, 
as was its area which also declined during the study period. 
The graph shows that upto 1976, a decreasing trend was recorded 
and afterwards upto i990-9i an increasing trend was observed 
but both these trends were characterized by fluctuations. 
2. Jowar: The production of jowar has decreased by 48.7 per 
cent, its area had also recorded drastic decrease during the 
study period. The graph shows a significant decrease between 
1973 and i9B0. During rest of the period, the trends in 
production fluctuated. 
3. Bajrat The production of baJra has declined by 52.B per 
cent. Its area has also decreased during the study period. The 
graph shows a sharp decreasing trend upto 1977 and there after 
it showed somewhat increasing trend, which was marked by 
f1uctuat i ons. 
4. Barley: The production of barley has decreased drastically 
by 51.4 per cent, its area also showed significant decrease 
during the study period- The graph shows a sharp decreasing but 
fluctuating trend upto i979 and thereafter it remained stable. 
5. Gram: The production of gram has declined considerably by 
9iS.9 per cent. 5ram acreage also showed drastic decrease during 
the study period. The graph shows a sharp decreasing but 
fluctuating trend upto i9Si. But thereafter it remained stable. 
2.3.4. Shaziabad Districti 
From Table 2.ii and Figure 2.23, it was observed that 
during the study period, the production of arhar <324.2 per 
cent), baJra (227 per cent), barley (i6CJ.7 per cent), wheat 
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iii3.6 per cent), maize (99.8 per cent), Jov^ar <71.4 per cent) 
and rice (46.5 per cent) recorded increases. While only the 
production or gram v-46.6 per cent) declined. The crops which 
recorded an increase were: 
(i> Arhar* The production of arhar has increased by 324.2 per 
cent, its acreage also showed drastic increases. The graph 
shows aimost a straight line increasing trend, except -far 19SA, 
when the production has decreased slightly. 
(ii> Bajrai The production of bajra <227.O0 per cent) has 
increased despite a marginal decrease in area during the study 
period. The graph shows an increasing trend with minor 
fluctuations. 
iili) Barleyi The production of barley has increased by 160.7 
per cent, its acreage also recorded marginal increase during 
the study period. The graph shows an over ail increasing trend 
with some fluctuations. 
(iv) WheatI The production of wheat has increased by 113.B per 
cent. The area under wheat also increased during the study 
period. The graph shows a steady increasing trend with some 
f1uctuati ons. 
(v) Haizei The production of maize showed an increase of 99.8 
per cent, while its area also increased marginally. The graph 
shows a sharp increase between i975 and i979 and thereafter 
the trends showed fluctuations, which gradually became stable. 
ivi> Jowart The production of jowar registered an increase of 
7i.4 per cent, while its acreage came down marginally during 
the study period. The graph shows an over ail increasing trend 
but it was characterized by sharp fluctuations. 
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(vii> Rice: The production of rice increased by 46.8 per cent, 
while its acreage remained almost unchanged. The graph shows 
an overall increasing trend with fluctuations on regular 
intervals. 
The crop which registered a decrease in production was: 
1. Grant: The only foodgrain which recorded a decrease in 
production was gram. It decreased by 45.6 pmr cent. Area under 
gram also showed dcMirease during the study period. The graph 
shows a sharp decrease between 1975 and 1983, which was 
followed by an increase in the next couple of years. There 
after a marginal decrease was observed in 1956. Then the trend 
remained stable upto i99fi-9i. 
2.3.S. Bulandshahar Districti 
The perusal of Table 2.12 and Figure 2.24 shows that 
during the study period, maximuin increase in production was 
recorded by maire (219.7 per cent), followed by wheat (156.6 
per cent), Arhar <i37.7 per cent), barley (96.8 per cent), 
bajra (83.5 per cent), rice (14.7 per cent) and gran (6.3 per 
cent/. Hmong the foodgrains only jowar (-29.6 per cent) 
registered decrease. The crops which recorded an increase 
were: 
(i) Haizct The production of maize recorded significant 
increase of 2i9r7 psr cent, its acreage also showed increase 
during the study period. The graph shows a steady trend upto 
1975, but then a rapid increase was observed upto 1985. There 
after the trends remained unchanged. 
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BULANDSHAHAR DfSTRICT 
TRENDS IN PRODUCTION OF SELECTED CROPS 
(1966-67 TO 1990-91) 
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(ii) Wheati The production of wheat has increased by 151.6 per 
cent. Hrea under wheat also increased during the study period. 
The Qrap'n shows -fiuctuations tiii 1973, but afterwards it rose 
sharply with very few irregularities. 
<iii> Arhars T'ne production of arhar recorded an increase of 
137.7 per cent, although its acreage showed moderate increase 
during the study period. The graph shows fluctuations and 
decreasing trend upto 1975. But then an increasing trend was 
observed which was marked with fluctuations. 
(iv) Barleyi The production of barley has increased by 96.B 
per cent although its area recorded a decrease during the 
study period. The graph shows an overall increasing trend but 
it was marked by very sharp fluctuations. 
iv) Bajrai The production of baJra recorded an increase of 
53.5 per cent, while its acreage declined considerably. The 
grsiph showed an overall increasing trend but it is also 
characterized hy sharp fluctuations. 
\vii Ricsi The production of rice has recorded an increase of 
14-7 per cent. However, the increase in area under rice was 
more significant. The graph shows sharp fluctuations during the 
study period. 
(vii> Grami The production of gram has increased by 6.3 per 
cent, despite of significant decrease in its acreage during 
the study period. The graph shows a decreasing but fluctuating 
trend upto i9B3 but thereafter an incrwasing trend was 
observed. 
The only crop which recorded a decrease was: 
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(i) Jowari The only foodgrain of which production has declined 
in Buiandshahar district was jowar. it recorded a decrease of 
29.6 per cent. The graph shows a rapid increase between 1968 
ana 1973, which was followed by a sharp decreasing trend upto 
i.9Sw, rhen it fluctuated tiii 1954 and thereafter it settled 
in X.O a marginal increasing trend. 
The aoove analysis reveals that in the study region, 
wneat, maize, ar'nar. ba Jra. rice and barley has recorded 
increase in production, while the production of Jowar and gram 
nas declined during the study period (Table 2.7 and Figure 
2.i9;. 
The Figures 2.7, 2.5, 2.9, 2.iu, 2.11, 2.12, 2.13 and 
2.14 show that the production of wheat il74.7 per cent) has 
recorded maximum increase among the foodgrains in the region. 
Sanaranpur district (196.6 per cent) recorded highest increase 
followed by Huzaffarnagar (156.5 per cent), Buiandshahar (151.6 
per cent), Gnaziabad (113.8 per cent) and Meerut (66.7 per 
cent). The production of maize has increased by 168.4 per cent 
in the region. Highest increase in its production was recorded 
oy Buiandshahar district (219.7 per cent) followed by 
Gnaziaoad (99.5 per cent), Saharanpur (87.7 per cent), 
nuzaffarnagar (29.4 per cent) and Heerut (23.4 per cent). The 
production of arhar recorded an increase of 137.6 per cent in 
rne region, wnile the corresponding increase in area was more 
significant. Highest increase in production was recorded by 
riuzaffarnagar district (333.6 per cent) followed by Ghaziabad 
(324.2 pBr cent), Buiandshahar (137.7 per cent), Saharanpur 
VI24.7 per cent) and Heerut (ii.l per cent) during the study 
period- The production of baJr^ has gone up by 136-3 per cent 
Despite tne fact that the area under bajra has declined 
significantly. Tne increase in production of baJra was 
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recorded only in Bhaziabad <227 per cent) and Bulandahahar 
vS3.S per cent) districts. Rice production has increased by 
122.6 per cent in the region and highest increase was observed 
in rtuza-t tarn agar district \24i per cent) followed by Saharanpur 
(ii5.4 per cent), uhaziabad (46.B per cent) and Bulandshahar 
\i4.7 per cent). The production of barley has increased by 6B.3 
per cent in the region. Increase in production of barley was 
recorded only in Ghaziabad iLcM.7 per cent) and Bulandshahar 
(96.5 per cent) districts. The production of jowar has 
decreased by 2.2 per cent in the region and only Ghaziabad 
district (7i.4 per cent) recorded an increase. The production 
of gram decreased by 71.4 per cent in the region. Only 
ouiandshahar district <6.3 per cent) showed increase in 
production. 
Thus it was observed that throughout the study region, 
production of foodgrains has generally increased, although 
area under some of the foodgrains had declined. This reflects 
the intensive use of technology and also the awareness of the 
farmers of this region. The farmers are aware of the scientific 
and technological developments and relative profitability from 
the crops they grow. They provide the necessary Inputs to the 
crops so that maximum production is obtained. 
Z.4 TRENDS IN PRDDUCTIGN DF NDN-FDDDBRAINSi 
H perusal of Table 2.7 and Figure 2.19 reveals that in 
the study region, maximum increase in production among non-
foodgrains was recorded by potato i37B.2 per cent) fallowed by 
mustard (231.7 per cent) and sugarcane (152.4 per cent). While 
the production of cotton has decreased by 74.2 per cent during 
the study period. 
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Once again it couid be seen that farmers of this region 
are very much concerned about thB returns, which they will be 
getting from the crops they grow. These crops are grown 
primarily for the market. These crops also need high inputs and 
proper care and farmers have diverted their resources for the 
cultivation of these crops. Which has resulted in increase in 
their production and ultimately it fetches them pecuniary 
benefits. we will now study the trends in production of non-
toodgrains in the five districts of the region. 
2.4.1. Saharanpur Diatricti 
From Table 2.5 and Figure 2.20, it was observed that 
during the study period, production of mustard (718.2 per cent) 
recorded highest increase followed by potato v415.& per cent) 
and sugarcane (133.4 per cent). However, the production of 
cotton has declined hy 53.2 per cent. The crops which recorded 
an increase were: 
ii) Hustardt The production of mustard has increased by 71B.2 
per cent. fvrea under mustard has also showed considerable 
increase during the study period. The graph shows that between 
i96c> and 1977, the trend remained stable but thereafter a 
sharp increasing trend was observed, which lasted till 19B5. In 
the next year it decreased but recovered and showed a steady 
increasing trend upto 19913-91. 
(ii) Potato: The production of potato has increased by 415.6 
per cent, rotato acreage also showed similar increase during 
the study period. The graph shows an Increasing trend but it 
was marked by fluctuations. 
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<iii> Bugarcansi The production o-f sugarcane has gone up by 
153.4 per cent. Its acreage also showed signi-fleant increase 
during the study period. The graph shows a steady increasing 
trend with minor -fluctuations at regular intervals. 
The only crop wiich recorded a decrease was: 
Cotton I The production o-f cotton has declined by 83.2 per 
cent, so has its acreage. The graph shows a sharp decrease 
between i97i and 1976, but then the trend in production 
remained stable. 
2.4.2. HuzaTtarnaoar Diatricti 
From Table 2.9 and Figure 2.21, it was seen that during 
the study periods production o-f potato <584 per cent) recorded 
maximum increase followed by mustard i337.7 per cent) and 
sugarcane iiB2.3 per cent), while the production of cotton has 
came down by 67.5 per cent. The crops which registered an 
increase were: 
(i> Fotatot The production of potato has increased by 584 per 
cent. Potato acreage also showed increase during the study 
period. The graph shows through out the study period, an 
increasing trend with very minor fluctuations. 
Vii> Hustardt The production ar mustard has gone up by 337.7 
per cent, similarly its acreage also recorded increase during 
the study period. The graph shows an increasing trend, except 
for 1956, when the production decreased. 
(iii) Sugarcane: Sugarcane is the most important crop of the 
district. It recorded an increase of 152.3 per cent in its 
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production. ihe graph again showed an increasing trend with 
very minor tiuctuatiQns. 
Cotton was the only crop which recorded a decrease in its 
production. 
Cotton: The production of cotton declined by 67.5 per cent. 
Its acreage also showed similar decrease. The graph shows sharp 
•fluctuations in sixties but between 1972 and 1978 a sharp 
decrease was recorded. Thereatter it remained stable. 
2.4.3. Heerut Diatriqt' 
From Table 2.10 and Figure 2.22, it was observed that the 
production of potato, mustard and sugarcane recorded increases, 
while the production of cotton has decreased. The crops which 
have recorded increases were: 
ii'j Potatot The production of potato has increased by 355.4 
per cent durints the study period. The graph shows an overall 
increasing trend, though it was marked by fluctuations. 
(ii> Hustard: The production of mustard has gone up by 151.1 
per cent. Its area also showed massive increase. The graph 
shows an increasing trend and only in 1956 a sharp decrease 
was observed. 
\lii) SugarcanRi The production of sugarcane has gone up by 
74.5 per cent during the study period. The graph shows an 
increase between 1967 and 1973. Thereafter the trend in 
production fluctuated. 
The crop which showed decrease in production wast 
127 
Cottons The production of cotton has declined by 43 per cent 
during the Btudy period. The graph shows a significant 
decreasing trend between 1965 and i976. But thereafter it 
fluctuated. 
4.4.4. Bhaziabad Distr-irtt 
From the perusal of Table 2.ix and Figure 2.23, it was 
oDserved that in this district, highest increase in production 
was recorded by mustard (396.4 per cent) followed by potato 
(io3.4 per cent) and sugarcane (2.7 per cent) during the study 
period, while the production of cotton has declined by 0.6 per 
cent. The crops which have recorded increase in production 
were: 
ii) Mustards The production of mustard has gone up by 396.4 
per cent during the study period. The graph shows an increasing 
trend, throughout the study period. Except for 19B6, when e 
sharp decrease was recorded. 
(ii) Potato: The production of potato has increased by 163.4 
per cent in i99B-9i to the base year 1977-75. The graph shows a 
steady increasing trend with very little fluctuations. 
(iii) Sugarcanci The production of sugarcane has increased 
marginally by 2.7 per cent during the study period. The graph 
shows fluctuations through out the study period. 
The crop which recorded a decrease in production was: 
Cotton: The production of cotton has declined marginally (-0.6 
per cent), although its area declined significantly during the 
study period. The graph shows sharp fluctuating trend. 
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4.4.5. Sulandahahar Districti 
During tne stuay period potaro \397.6 per cent) recorded 
nignest increase in production, toilowed oy mustard (142.7 per 
cent; ana sugarcane \iia7.i per cent;, wniie the production of 
cotton oeciinea oy 52.5 per cent iTaoie 2.i2 and Figure 2.24). 
Tne crops wnicn nave registered an increase were: 
li) Potato: Tne production of potato nas increased by 397.8 
per cent. Tne graph shows an increasing trend with some sharp 
fiuctuations-
(ii> Hustard: The production of mustard has gone up by 142.7 
per cent. The graph snows a steady increasing trend with minor 
fluctuations. 
iiv> Bugarcanet The production of sugarcane has increased by 
iu7.1 per cent, altnough its acreage had declined marginally 
ouring tne study period. Tne graph snows an over all increasing 
treno but it was characterized witn lots of fluctuations. 
Tne crop whicn recordea a decrease in production was: 
Cotton: The production of cotton nas decreased by 82.8 per 
cent. The graph shows a sharp increasing trend in sixties but 
It was foil owed by a snarp oecrease between i969 and 1978 and 
tnereafter tne trena reaiained stable . 
Tnis analysis reveals that in tne study region, 
proauction of non-foodgrains nas increasea significantly, 
except cotton ail tne other crops nave recorded increases. 
Aitnougn these crops gained importance only in eighties, but in 
tne last ten years tne production of tnese crops have increased 
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maniroids (labie 2./ and rigures 2.15, 2.16, 2.17, 2.18 and 
2.19^. 
In the study region potato showed maximum Increase during 
tne study period. It had recorded an increase of 370.2 per 
cent. Haximum increase was observed in Huzaftarnagar district 
\5&4 per cent; -followed by Saharanpur (415.6 per cent), 
Buianashahar (397.B per cent), Heerut (335.4 per cent) and 
5naziaoad (io3.4 per cent). The production of mustard has gone 
up oy 23i.7 per cent in the region and maximum increase was 
recorded in Saharanpur district (7iS. 2 per cent) fallowed by 
Bhaziabad v396.4 per cent), Huza-f-tarnagar (337.7 per cent), 
neerut (151.i per cent) and Bulandshahar (142.7 per cent). The 
production o-f sugarcane has increased by 132.4 per cent in 
tne region and riuza-r-rarnagar district recorded maximum increase 
•followed by Sanaranpur (133.4 per cent), Bulandshahar (107.1 
per cent), Heerut (74.6 per cent) and Qhaziabad (2.7 per 
cent). The production o-f cotton has decreased by 74.2 per cent 
in the region and all the districts of the region showed 
negative trend. 
CHAPTER THREE 
TRENDS IN PRICES OF SELECTED CROPS 
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Price indicates now resources should be utilized in an 
economy, governed by price mechanism under competitive 
conditions and they determine not only what shall be produced 
but also how much should be produced. The price system is a 
powertui tool to elicit and transmit essential economic 
intormarion and to stimulate appropriate decisions by producers 
and consumers. 
Hgricuiturai prices are the signals which convey the 
producers demand for agricultural products. Agricultural prices 
are quickly responsive to demand and supply conditions. Since 
agricultural output constitutes half of the national product. 
Tne general prxre level is mostly determined by the behaviour 
of agricultural prices. That is why agricultural price policy 
is of very vital importance and is inevitably a part of the 
over ail economic policy. 
The farm produce is transferred from the producer to the 
consumer after passing through several stages. At the first 
stage, there is the price of a crop received by the producers 
at the farm or at the village site during the period of 
harvest. Ht the second stage, there is whole-sale' price 
wnen the farm produce is sold in the bulk by the traders. The 
whole-sale price does not relate to any particular season. 
Tnirdly, there is retail price' received by the retail 
traders and paid by the consumers- This is the price prevalent 
in tne market at any time during the year. 
in a predominantly agricultural country like India, the 
farm prices have a direct bearing on the overall economy. 
However, agricultural price policy, in India has been severely 
criticized on the ground chat it has been deliberately farcing 
tne iarm prices down. A fall in farm prices is not in the 
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general interest of the producers because it tends to curb 
their incentives to produce more, while a constant rise in 
agricultural prices sets an infiationary tendency which also 
a-frects the economy as a whole. The agricultural price policy 
should be designed to achieve price stability without 
destabilising the total revenue at the -farmer. It should 
provide a price support which should be economic to the farmers 
as weii as to agro- based industries and at the same time safe 
guard the interests of the consumers. Keeping this in view, 
ror the last few years government of India has started 
announcing the minimum guaranteed prices, known as 'support 
prices for the main crops. The purpose of these support 
prices Are to aave the prices from the danger of economically 
Linremunerative prices. 
In the previous chapter, it was observed that there has 
been tremendous percentage increase in area and production of 
arhar. wheat, and rice amongst foodgrains and potato, mustard 
and sugarcane amongst non—foodgrains in the districts of Upper 
Banga-Yamuna doab during the study period. 
In the present chapter an attempt has been made to 
assess the trends in prices of foodgrains and non-foodgrains in 
the four districts of the region from 1965-66 to 1989-90. For 
the district of ohaziabad the data has been taken from 1976-77 
to i9S9-9Ci. Farm harvest prices have been taken Into 
consideration. The original data have been converted in the 
inde>; number form taking 1965-66 as the base year, while 1976-
77 was the base year for Ghaziabad district. 
3.1. TRENDS iw PRiCES GF FuODGRAiNa; 
Among the foodgrains, pulses recorded the highest 
increase in prices followed by rice and wheat while coarse 
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grains also recorded substantial increase in prices in the -five 
districts of the region during the study period (Tables 3.1, 
3.2, 3.3, 3.4, 3.5 and Figures 3.i, 3.2, 3.3, 3.4, 3.5). 
(i) Gram: The prices of gram oscillated between R5.67.4 and 
r<5.49i per quintal during the study period in the districts of 
the study region. The highest increase was recorded in Meerut 
district (625.4 per cent) -followed by Bulandshahar (608.4 per 
cent), Baharanpur (604.4 per cent) and riuzaffarnagar district 
\595.4 per cent) in 1959—9B to the base year of 1965-66. 
Ghaziaoad district recorded an increase of 304.7 per cent in 
1959-90 to thf base year of 1976-77. The trends in prices of 
gram were almost similar in ail the five districts. Starting 
from 1965-66, the prices increased slightly in 1966 and then 
IT: slumped and fluctuated upto 1971-72. From 1971-72 an 
increasing trend was recorded upto 1974. Then the prices 
dropped marginally in the next couple of years. Pi very 
significant increase was recorded between 1976 and 1980, then 
again prices came down but again a considerable increase in 
prices was obEerved in the last eight years of the study 
period. During the study period, two phases of significant 
increases (between 1976-1950 and 1952-1959) were observed, when 
prices shot up rapidly. 
(ii) Hrhar: The prices of arhar fluctuated between Rs.65 and 
Rs. 431 per quintal during the study period in the five 
districts of the study region. The prices of arhar increased by 
563.3 per cent in Huzaffarnagar district, 560.2 per cent in 
Bulandshahar district, 557.5 per cent in Saharanpur district 
'.nd 550.6 per cent in neerut district in 1959-90 to the base 
year 1965-66. while in Ghaziaoad district the increase in 
prices was by 25B.2 per cent in 1959-90 from base year 1976-
77. The trends in prices of arhar viere more or less same in 
all the five districts. From the year 1965 to 1971 the prices 
ao 
C> t ^ ^ C^ f^? ^ C^ •^ ' f O i / l CNI P"0 •«• VO '—• OO O^ CN4 -ua —1 1^ 1 O^ >0 CNJ r^ 
, . , ^ - . __, I - ^ ,—I —« CNJ .—< —« .—< •—I . I - ^ —4 ^ ^ r o C~^  f-O '••O r o ^ - ly^ i-«^ 
C3 «.*"> OO r^J -O ao ^ * O^ - ^ ^ '— O^ -—• "•»• - ^ ^ f~~- -O f^ O^ C^ >0 CNI r^ —* 
- - . u n - ^ ( r > r - - . C T ' . ^ ^ » - 0 0 ^j~t i:r- f o - o " ^ d r • * —• 
c p i"0 l O » « r ^ "-o "^r t .n r—. ^ ^ -^j- r— ^i-i tv^ —^ -^r o - ^ C 3 * » •*•• i—^ o ^ C"^ ' • o 
-1 ,—• —< _4 .—1 —t —^ ,— r—tr-*—^ rsJ r ^ r ^ f-O rO t*J ^O •"»• '•O r-O -^"5 -O •««• ^ r 
c : ? — ^ - i r ' - n o ^ o ^ r - ~ — H l J ^ l . r » o o s — • ^ • — H C ^ O ^ U - I O ^ - O " ^ r 
133 
C3 J-l ' ^ 
cu cc *» 
^ ^ -^ -^ ty- r ^ - n OD f**- f-O iJ~> C3 C3 U^ —-• "•- O **" 'J^ 
•—t CN* r ^ - ^ (s j c^ j^ c-J "^ ^ r •^- t ^ i ^J~* ^ iJt <.ry .C3 -t3 O 
Cr« >./"» CD <y^ N O Q O U ^ VO ^ Csj a-) O^ ^ 0 ' O —^ ^O O^ -V rO C3 iJ"! v4~> ^ ^ "^^ 
C^ CO 1 ^ iJ~> f O iJ^ O* CNJ , ^ . - ^ — ^ r ^ - , O ^ O r O t i n - ^ - 0 0 " W r > J C 3 - - £ > ^ 0 0 
^D f~~ iJ-i -o f"^ ty^ C^ —< cTl r—- * 0 ^ * -O ^D CT^ —^ rs4 OO C5 ("O t O 1 ^ C^ ^ 3 ' " ^ 
c ^ l - o c ^ c r ' 0 0 o o • ^ ^ c ? C D ^ O l J ^ • ^ r o o o o * • r o r ^ 4 • ^ • • ^ r r - . • . o o ^ t z > 
- - o o o c r ^ ^ o c y ^ o ^ ^ r o l y ^ C N i s O i — • « - - O o O ' O r O - ^ r r ^ 
C> r~^  OO - ^ OO ^ OO 0~ ^ c^J QO ("O CD ^ ^ r rO CX> CT^  C^ —-• "—• Csl ""O CD CXJ 
^ C> OO -— r*~ 0-- r^J OO •^• 
C3 i^ O ^ ' CD C7~ OO OO i jn O- OO C7^  ^D f~o r^ O- F-O -^r >— OO CD 
—• —« •—I —« r-« r^ 4 c-J •—" n^ o-» r^ i"^ f-o 
o QO "*• OO QO o n o^ (Ni "*• ii-» t o OO —^ r s j ^ ^ o n CT^ .—' CNi f-O >0 f-O 
CD i-O rsj ^ n— --O "V O^ —* ^ - CD CD 
^ n>j ' O CT^ 0-- DO QO CNi i n CD c^ rsi 
O J r O i n C D O C D t r > - ^ > 0 0 ' — C ^ r O 
0 0 a 0 r - ^ 0 0 t ^ 0 ^ 0 0 O C s i r . - 3 i j - i > 0 
"^•1 \J~i -^^ OO l-O C3 O^ n— ••»- C%J —« —< rv^ —« ^-H UTI V O f-^ CD i'"* F-D CN^  
C3 -O O" O-- ' " O C J ^ - t T ^ ' ^ - r ^ e N j C s i o O C ^ - O CN( cr- ••» — . ^ - , 0 0 Q O 
C 3 - 0 ^ 0 . — t ( X ) " ^ • C J ^ J ^ C ^ - ^ O C ^ a O ' ' O u - > a ^ ^ O ^ J ^ O ^ O ~ 0 - • - - - « C D ^ J ~ ^ f • O U ^ 
o '•^ -^r r-j —• r^j o r-o -"O" OO J~) ^ r <-o - o '^^ ao r^ ^o f"*^  i-r> <— c^ ^-D OO O" 
—^-—t—«•—• — > . — > ' — * , - H _ H . — , . — I —« —H ,-4 r>H .—I r-^  fsj [Nj r^j CNJ r o f-o f o f-o 
- O - O - ^ D N O * - - '— . r^ e~~. f^ r~~~ I— r ^ 
( ^ CD —^ C^ r~o ^ i-O -O r—- OO O^ O 
r ^ o o a o o o a o o o o o c x » o o t x ) o o c 7 - -
-O - O - O ^ O ^ O i — • " r ^ r ^ i — r - ~ . r - ^ r — i— r ^ O O O O u o O O O O O O c i D O O O O C X D 
o~ c?^ cy ( y ^ C T ^ t ^ o ^ c y o ^ o ^ c y o ^ ( y ^ o ^ c y o ^ < y ~ - c T ' 0 ^ o ^ c r - t y ^ ( y ^ ( y ^ : T ' 
o 
*-* o 
OJ 
l _ 
CD 
ry 
' 0--
CO 
« J 
• o 
•f 
o 
1 . 
c 
^ 
OJ 
> • 
o 
CO 
134 
3001 
SAHARANPUR DISTRICT 
TRENDS IN PRICES OF SELECTED CROPS 
(1965-66 TO 1989-90) 
RICE JOWAR 
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/ 
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100 
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MUZAFFARNAGAR DISTRICT 
TRENDS IN PRICES OF SELECTED CROPS 
(1965-66 TO 1989-90) 
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did not change much but it did fluctuate a bit. From l"??! to 
i^7"~, -cne prices i ncreasea but oroppea in 1975. Thereafter, 
tram i9~5 to 1983 there was a snarp increase in prices, when 
cne grapn enowea almost a vertical rise except in Saharanpur 
aistricr wnere, cnere was a siignt aeciine m prices m the 
year i9oiZi. In i954 tne prices aroppea siigntly and again a 
significant pnase af increasing trena was observed. 
^iii; Rice: Tne prices of rice fiuctuatea oetween R5.53 and 
Fs. Zii per quintal auring tne stuay period in the five 
aistricts or cne stuay region. Tne prices of rice has increased 
ov 29B. 1 per cent in riuzaffarnagar District, 295-B per cent in 
Sanaranpur, 265.5 per cent in Buianasnanar and 275.8 per cent 
in neerut aistrict in i959-9w to tne oase year of 1965-66. 
Gnaziaoaa aistrict recoraea an increase of 213.5 per cent in 
i^o^-^fi to T nf^  oase year i97ci-77. Tne general trend m pricp'= 
at -ice aire almost the same in all tne five districts of tht* 
stuay region. Tnere was a graoual increase in prices of rice 
upto i9ci7-cjS. Tnen it startea aecreasmg upto 1971-72. The 
prices rose snarpiy upto i974-75. Again tne prices decreased in 
tne next couple of years out from i97ci-77 the prices always 
snoweo an increasing trena except for tne year 1984-85 when 
tne prices aecreasea marginally. 
liv/ wneat: Tne prices of wneat remainea oetween Rs.69.3 and 
Rs.254 per quintal curing tne stuay period in the five 
oistricts of tne stuay region. Tne prices of wheat increased 
oy 2oo.5 per cent in neerut aistricr, 258.7 per cent in 
Banaranpur, 25Z.7 per cent in riuzaffarnagar and 252.2 per cent 
in Buianasnanar District in i959-9w to tne base year 1965-66. 
Gnarriaoao aistrict recorded an increase of 129.6 per cent in 
i959-^S to tne oase year of i97d-77, Tne trends in prices of 
wheat differed a bit in each of the oistricts- The prices of 
wneat reroroea increase in i9oo-o7 out in the next year it 
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dropped e^harply. Thfrea-fter upto 1771, the prices fluctuated 
Tt-ia n\a nnr cnange much. From i97i, rnp pricps showed a 
•riigniricBnTi increase upto i973-74. Ir dropped in 1975 and then 
cne prjt_e«5. remainea sraole upro i979. Again prices rose sharply 
t:iii i962-S3 ana it aecreasea a oit in 1983-84- But in 
Buianasnanar aisrrict a aifferenc t,reno was observed between 
i96w ana -954. wnere tne prices fluctuated instead of 
increasing, as was ooservea in otner Districts during this 
perioa. From i953-S4 onwaras significant increasing trend was 
oDserveri in aii tne five oisrricts. Tnree significant phases 
of increasing trena in prices were recoraea. First in the early 
s^\pnties secona in tne iate seventies ano third after 1982 
upra i96='-90. In oecween slumps m prices of wheat were 
oD^er\ea. 
\w) Jowar: Tne prices of jowar fiuctuatea oetween Rs.53.50 and 
Rs. J B9 per qiiintal in tne districts of tne study region during 
tne stuay perioa. nignest increase in prices of jowar was 
tecoraea in Eanaranpur aistrict i253.2 per cent) followed by 
nuzarfarnagar \25u per cent/, Buianasnanar (213,4 per cent) 
ana neerut aistrict \2KJi.9 per cent; in i989-90 to the base 
year of i9c35-cjo, wnile Gnaziaoaa aistrict registered an 
increase of i33.9 per cent in i959-9S from the base year 1976-
77. Tne general trena in prices of jowar was almost the same in 
aii tne five aistricts of tne region. Starting from 1965-66 it 
nas fiuctuatea upto i97w—7i. Tnen tnere was a significant 
indrBae.e ar more tnan 125 per cent in i974-75. But it dropped 
again in next year. Again upto 1954-85, aitnaugh the prices of 
jowar snoweo an increasing trena out ir was rather zig-zag. 
From 1954-55, almost a straignt line increasing trend was 
DDservea. Two significant pnases of increasing trend were 
ooservea, first oetween i97io-7i to i974-75 and another between 
J9B4-55 to i9B9-9S. wnile in tne remaining years the prices 
fi ucruatea. 
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MEERUT DISTRICT 
TRENDS IN PRICES OF SELECTED CROPS 
(1965-66 TO 1989-90) 
RICE JOWAR 
300-
BAJRA 
'^^ 
100- V 7 
65 77 89 
MAIZE 
300 
100 
300 
100-
WHEAT 
300 
100-
BARLEY 
65 77 "89 
GRAM 
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100 -
ARHAR 
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300-
MUSTARO 
\ / 
1 100 
89 65 
SUGARCANE POTATO 
77 89 
COTTON 
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100 -
500 
100 
65 77 89 
.FIG.3-3. 
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GHAZIABAD DISTRICT 
TRENDS IN PRICES OF SELECTED CROPS 
(1976-77 TO 1989-90) 
RICE 
a. 
300 
3 
100 
p 1 n 
76 80 8A 89 
yEARS 
JOWAR 
200-
100 
76 80 8A 89 
BAJRA 
200 
100 
-I 1 n 
76 80 8/. 89 
MAIZE 
300 
100 
76 80 8 89 
'200-
100 
WHEAT 
76 80 64 89 
200 
100 
BARLEY 
76 80 84 '89 
GRAM 
300 
100 
-I 1 n 
76 80 84 89 
ARHAR 
300 
100 
76 80 84 89 
MUSTARD 
2001 
100 
76 80 84 89 
SUGARCANE 
300 
100 
-1 1 r-i 
76 80 84 89 
POTATO 
300 
100 
76 80 B4 89 
COTTON 
2 00-
100 
76 80 84 89 
FIG. 3-4 
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(vi> Barley: The prices of barley -fluctuated between Rs.54 and 
Rs.177 per quintal in the districts of the study region during 
the study period. Haximum increase in prices was recorded in 
Buiandsnahar <223.5 per cent) followed by riuzaffarnagar (210.5 
per cent), rieerut v2wa.3 per cent) and aaharanpur district 
(2£i7.S per cent) in 1957-9(5 to the base year of 1965-66. While 
in Ghaziabad district the increase was by 122.5 per cent in 
i9B9-9io to the base year of 1976-77. The trend in prices was 
not steady although it shows an overall increasing trend. 
Significant rise in prices was observed between 1970 to 1973-74 
in Saharanpur, riuzaf f arnagar and rieerut districts which was 
followed by sharp decrease in 1975. However, in Buiandshahar 
district two sharp increases in prices were observed. First 
between 1971 and 1973-74 and another in 1976 and in between 
therB was a sharp decrease in prices. During the rest of period 
the prices of barley fluctuated in ail the districts. 
<vii) riaize: The prices of maize fluctuated between Rs.61.7 
and ns. 156 per quintal during the study period in the 
districts of the study region. Highest increase was observed in 
Baharanpur district (2iiai.4 per cent), followed by Muzaffarnagar 
•191.9 per cent), Meerut <19i.3 per cent) and Bulandshahar 
district (163.5 per cent) in i959-9iZr to the base year 1965-66. 
In Ghaziabad district the prices of maize increased by 171.6 
per cent in 19B9-9KJ to the base year of 1976-77. The trends in 
prices varies a bit from district to district. Starting from 
1965-66 an increase in prices for couple of years was observed. 
Then the prices came down upto 1971-72. In Meerut and 
Bulandshahar districts the prices rose sharply upto 1974-75, 
then the prices dropped sharply in 1975. while in Saharanpur 
and Huzaffarnagar the prices increased marginally in 1971-72 
but between the years 1972-73 and 1976-77 the prices remained 
almost stagnant. From 1976 the trend was almost the same in all 
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the districts. Between 1976 and 1989-90, there were three 
signit leant pnases of increasing -crend and in between two 
marginal aecreasing phases were ooserved. The increases were 
recoraea oetween 1976 and 1975, 1979 and i9B2, 19B4 and 1989 
wnile in i979 ana i963-54 tne prices came aawn marginally. 
(vlii) Bajraj Tne prices o-f baJra in the region fluctuated 
Detween Rs.54 and Rs.172 per quintal during the study period in 
tne region. Tne prices Increased maximum in liuzaffarnagar 
District \.2i5.5 per cent) followed oy Saharanpur (163.3 per 
cent;, Duianosnanar <i5o.3 per cent) and Heerut district <153.6 
per cent; in i959-9B from the oase year 1965-66. While in 
unaziaoaa aistrict tne prices increased oy 97.2 per cent in 
i959-9Ki to tne oase year 1976-77. The trend was almost the same 
in ail tne Districts except for nuzaffarnagar district, where 
tne prices fluctuated more than in any other district. There 
was not a single significant phase of increasing or decreasing 
trend ooservea, except for the last five years of study period 
wnen an increasing treno was seen. In rest of the districts, 
tne prices increasea in tne first couple of years. Then the 
prices started aecreasing upto i97i-72. Then there was 
suDstantiai increase upto 1974-75. Again prices came down in 
i975-7o, out irom i976-77 the prices again rose sharply in the 
next couple of years ano from 1975-79 to i954-B5 the prices 
aia not cnanged much. But during tnis period the prices 
fluctuated a bit. From 1954-55 till i959—90 the prices rose 
snarpiy ana almost straight line trena was ooserved. 
3.2. TRENDS IN PRICES DF N D N - F U D D B R H I N S I 
Tne prices of non-foodgrains increased considerably as 
comparea to tne prices of fooagrains. If we compare the prices 
of non-fooagrains and cereals, we can see the tremendous 
aifference oetween the two. Among tne non-foodgrains potato 
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BULANDSHAHAR DISTRICT 
TRENDS IN PRICES OF SELECTED CROPS 
(1965-66 TO 1989-90) 
RICE JOWAR 
300-
100 
YEARS 
300 
100-
65 
BAJRA 
— 1 — 
77 89 
MAIZE 
300 
100 
300 
100 
300 ^  
100-
/ ^ 
/ 
65 77 89 
600 
100 -
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100 
ARHAR MUSTARD 
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100-
'V 
65 77 89 
AOO-
100 
65 
SUGARCANE POTATO 
600 
100-
— I — 
77 
— I 
89 
COTTON 
500 
100 
65 77 
FIG-3.5. 
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registered the maximum increase in prices folloMed by 
sugarcane, carton and mustard \Tabies 3-i, 3.2, 3.3, 3.A, 3.5, 
and Figures 3.1, 3.2, 3.3, 3.4 and 3.5). 
(i> Fotato: The prices af potato -fiuctuated between Rs.Zl and 
r\s. i3i per quintal during the study period in the districts of 
the study region. Maximum increase was recorded in 
Buiandshahar district <523.5 per cent) foilowed by Meerut 
\5*6.4 per cent) , Huzaff arnagar <4v5.4 per cent) cuid Saharanpur 
district <474-5 per cent) in i9B9-9£ from the base year o-f 
1965-66. while Ghaziabad district recorded an increase o-f 328.1 
per cent in 1959-93 to the base year of 1976-77. Starting -from 
1965 the prices were stable in Saharanpur and Muzaffarnagar 
districts till 1951. Although between 1970 and 1975 it had 
fluctuated marginally, while during the same period in Meerut 
and Buiandshahar districts the prices fiuctuated a lot. Then 
from 1976 to i9o9-9w in Saharanpur and Shaziabad districts, a 
sharp increasing trend was observed and only in 1983 the 
prices decreased. Whiie in nuzaffarnagar, Meerut and 
Buiandshahar districts, although the prices sharply increased 
but in between there were two years when the prices dropped and 
fiuctuated. 
(ii) Sugarcane: The prices of sugarcane remained between 
P.s.5.6 and Rs.32 per quintal in the five districtfj of the 
study region during the study period. Highest increase in 
prices was recorded in Saharanpur district <471.4 per cent) 
followed by nuzaffarnagar <43i.7 per cent) , Meerut (442.3 per 
cent) and Buiandshahar (363.7 per cent) in 19B9-90 to the base 
year of 1^65—66, Ghaziabad district recorded 183 per cent 
increase in 1959-9(5 from the base year 1976-77. There was 
marginal variations in prices from one district to another. 
Starting from 1965, the prices remained almost stagnant upto 
1970 in aii the districts except in Buiandshahar district 
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wnere xinere was increase in prices upco i9o7, then the prices 
came oown tiii i970. Then al^hougn there was an increase m 
next cDUpie o-f years out prices -fiucruated upto 1978-79. There 
were rwa aigni-ficanc phases o-f increasing trend, first between 
i97B CO IYBB-BJ. wnile another between i952 to 1989-90 and in 
netween one pnase of decreasing trend was recorded between 1980 
ana J,952. 
(iii) Cotton: Tne prices o-f cotton remaineo oetween Rs. 104.5 
ana Rs.597 per quintal during the stuay period in the five 
Districts o-f tnt region. Tne increase was oy 471.2 per cent in 
sanaranpur aistrict, 449.2 per cent in nuzaffarnagar, 424.6 
per cent in Bui cuidsnanar ana 377.2 per cent in Meerut district 
in i969-9e -from tne oase year o-f i965-C3£j. While Ghaziabad 
aistrict recorded iu2.i per cent in i959-9S to the base year 
i97o-77. Starting from 1963, the prices fluctuated marginally 
upto i972. Tnen there was snarp increase in next two years. The 
prices came dowT in i973. There after fluctuations in prices 
was ooserveo till i965 and then tne prices showed marginal 
increasing trena. 
(iv) Hustardt Tne prices of mustara ranged oetween Rs.ll9 and 
Rs.523 per quintal m the study region auring the study period 
nay 1 mum increase m its prices was 339.5 per cent in 
riuraffarnagar aistrict followea oy 33e> per cent m Saharanpur, 
53w-5 per cent in neerut ana 3i3 per cent in Bulandshahar 
ni strict in i959-9«5 to the oase year i9o5-66. While in 
Gnaziaoaa aistrict the increase was only 56.3 per cent in 
i959-9Si from tne oase year i976-77. Tne trenas m prices were 
almost tne same m all the districts except for Bulandshahar 
aistrict. Starting from 1963 the prices increased a bit in 1966 
ana tnen it came down in 1967. It settled to a steady 
increasing trena upto i974. Tnen altnough tne prices showed an 
increasing trend but it also fluctuatea a lot till the year 
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i9B4. From then onwards the prices showed a steady increasing 
trend in all tne district* except for Bulandshahar district, 
where the prices fluctuated the most, although it also showed 
an over all increasing trend. 
The above analysis reveals that prices of all the 
selected crops have increased. However, oiaxintum increase in 
prices was recorded by pulses like gram and arhar. followed by 
cash crops like potato, sugarcane, cotton and mustard. The 
prices of fine cereals like rice and wheat also registered 
substantial increases. Coarse cereals like jowar. barley, bajra 
and maize showed Icswest increase in prices. The trends in 
prices of the twelve selected crops in ail the five districts 
were almost similar and it differed very rarely. 
The study shovis that inspite of occasional fluctuations 
there has been spir^iing of the prices of ail the selected 
twelve crops. It reflects the inflationary trend prevailed in 
the country. 
PART THREE 
INFLUENCE OF CHANGING PRICES ON 
CROPPING & PRODUCTION PATTERN OF 
SELECTED CROPS IN UPPER 
6ANGA-YAMUNA DOAB 
CHAPTER FOUR 
INFLUENCE OF CHANGING PRICES ON AREA 
AND PRODUCTION OF SELECTED CROPS 
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In the previous chapters, simple trends in area, 
production and prices of the selected crops (rice, jowar, 
bajra. maize, wheat, barley, gram and arhar amongst -foodgrains 
and mustard, sugarcane, potato and cotton amongst the non-
foodgrains) in the five districts of the study region from 
i965-66 to i99«-9i were studied. 
we neve observed that the prices of all the selected 
crops have increased, consequently its impact was also observed 
on the ar^a and production of these crops. So, we are, 
perhaps, justified in setting up tentatively the hypothesis 
that in the upper Ganga-Vamuna doab region, there is strong 
positive correlation between price-area and price-production 
of selected crops. Especially among cash crops, there is a 
strong positive response. Positive in the case of fine cereals 
and low or even negative response of area and production to 
prices in coarse grains. 
In this chapter an attempt has been made to analyse some 
more complex relationships, which are generally not evident 
and can be brought to light only through the use of mare 
powerful tools of statistical and economic analysis. We will 
analyse the responsiveness of area and production of selected 
crops to changes in the prices of these crops. We will also 
assess the nature and degree of responsiveness. This 
chapter has been divided into two parts. The first part deals 
with the influence of changing prices on area of selected crops 
and the second part deals with the influence of changing prices 
on production of selected crops. 
To understand the nature and the degree of 
responsiveness, firstly we have used graphical analysis as a 
151 
rough guide- we plot the iarm harvest prices (in logarithm 
form) of the selected crops along the A axis, assuming it to 
be the causal factor and we plot the dependent factor of area 
and production <in logarithm form) along the Y a^^is, in all 
the years from i965-C)6 to i99B-9i. tiers we assume that the 
rarmer will react to the changed prices after a season, so to 
tai e account t?r the time lag, we relate the price of a crop 
witn thf? arf?a and production of that crop in th« immadiately 
foj lowing year. Apart from the graphical prese?ntation, to know 
the relationship, regression analysis is also worked out. The 
•iimpiest assumption here is of a straight line relationship. 
5uch relationship is usually of 'Cobb—Dough1 as' type (John, 
r.v., 1965) which is expressed as: 
V = H X ° 
which when expressed in logarithm form would be: 
Log Y - «t-b Log X 
Where X = Price of a crop 
y = Hrea of production of that crop 
a - value a-f the constant 
b =• Gradient between Log Y and Log X. 
4.1- INrLu&NCE OF CHANGING PRICES ON H R E H OF SELECTED CROPS: 
In this part of the chapter, the analysis is related to 
responsiveness of area to changes in the prices. Relating area 
of each year to prices of the previous year, regression 
equations of the Cobb Douglas' type are worked out with 
logarithmic data and the estimated values of the equations are 
given in Tables 4-i, 4-2, 4.3, 4.4 and 4.5 for all the five 
aistricts of the study region from 1965-66 to 1990-91. The 
values of the correlation coefficients duly tested for their 
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significance are also shown against each equation. Graph were 
also drawn with logarithmic values of prices on 'X' axis and 
iogaritnmic values of area on Y" axis to show the 
relationship between these two variables and were presented in 
Figure 4.i, 4.2, 4.3, 4.4 and 4.5. First we try to study 
tne responsiveness of area to changes in prices in each 
district separately. 
4.1.1. Saharanour DiBtricti 
The area under mustard (0.9i>, wheat (0.87), arhar 
(v.aij, sugarcane ia.Biat and potato <d.<b5) responded positively 
and strongly while rice <B.4ei) and jowar (S.09> were the other 
crops which showed positive though weak correlation to the 
increased prices, while the area under gram (-0.85), baJra <-
U.82;, maize v-w.76/, barley (-Ki.66< and cotton (—0.31) showed 
negative relationship to prices in Baharanpur district (Table 
4.i and Figure 4-i>. 
1. rgodaralns* 
The foodgrains which showed positive correlation were: 
(i) Wheat! The area under wheat has moved with the increasing 
prices and responded positively. The area of wheat was 
increased by more than 7i per cent and it covers the maximum, 
5w.77 per cent of the districts gross cropped area. Here we see 
tnat nigh priority is given to wheat cultivation in this 
district due to its profitability, we also observe that wheat 
has gaineo area because of the shift in area under other 
coarse cereals for the cultivation of wheat. The correlation 
coefficient was io.67, which was significant at one per cent 
level. Tne regression equation calculated was Log Y = 4.579 + 
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TABLE 4.11 RELATION BETWEEN PRICE AND AREA IN SAHARANPUR 
DISTRICT 
Crops Regression Equation Correlation Significant 
Co-efficient in case of 
positive 
rel ation 
Rice 
Jowar 
&a jra 
Maize 
wheat 
Barley 
Gram 
Arhar 
Hustard 
Sugarcane 
Potato 
Cotton 
Log Y = 4.791 + n.097 Log X 
Log Y = 1.534 + 0.026 Log X 
Log Y = 9.516 - 3.019 Log X 
Log Y = 5.053 - 0.265 Log X 
Log r = 4.579 + 0.319 Log X 
Log Y = 5.191 - 1.514 Log X 
Log Y = 7.848 - 1.72i Log X 
Leg Y = 1.121 + 0-543 Log X 
Log Y = -0.357 + i.433 Log X 
Log Y = 4.645 + 0.370 Log X 
Log Y » 1.949 + 0.624 Log X 
Log Y = 3-936 - 0.137 Log X 
0.46 
0.097 
-0.82 
-0.78 
D.B7 
-0.68 
-0.85 
0.81 
0.91 
o.ao 
0.65 
-0.31 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
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SAHARANPUR DISTRICT 
RELATION BETWEEN PRICE AND AREA OF SELECTED CROPS 
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0.317 Log X. The graph also corroborates the high positive 
ciorreiation oetween price and area of wheat. 
viii Arhar: Tne area o-f arnar i2S4.3 per cent) has increased 
signi-ficant-iy with the increase in its prices during the 
study perioo. Tne correlation coefficient oetween prices and 
area was w.Bi, wnich was significant at all the levels of 
significance. Tne regression equation calculated was Log Y = 
i.il'i f ii.S^3 Log X. The graph also points towards their 
positive reiationsnip. 
iiii) Rice: The prices of rice has increased by 295.B per cent 
ana so is the area, whicn has increased oy about 19 per cent. 
It was oDserveo that the area under rice has responded 
positively to tne increased prices. A positive although not 
very strong correlation was recorded. The correlation 
coefficient wes u.4c, which was significant at 5 per cent 
level. Tne regression equation calculatea was Log Y »4.791 •*• 
S).Ki97 L.og X. Tne grapn also justifies these results. 
(iv) Jowar: Tne prices of jowar has recoraed an increase of 
aoQUt 233 per cent out its acreage nao aeciined during the 
stuay perioo. tiowever, there was a positive correlation 
recorded out it was of very low degree. The correlation 
coefficient was 0.397, whicn was not significant. The 
regression equation was Log V = i. 534 •^  a.vsZb Log X. The graph 
also snows a low aegree of positive correiation-
Tne fooograins wnich snowed negative correlations were: 
1. Barley: Aitnougn tne prices of oariey has increased by 
2ii7.B per cent but the area nas decreased oy about 73 per cent. 
It cavers only C i per cent of tne districts gross cropped 
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area. This crop is also used more as fodder rather than as 
foodgrain. That is why the prices doesn't have much influence 
on its area. The correlation coefficient was -0.68 and the 
regression equation was Log V = 5.i9i - i.3i4 Log X. The graph 
also shows the negative relationship. 
2. Haize: riaize was another cereal whicn was not influenced by 
its rising pi ices. The area under maize has decreased 
considerably rnat"s why the correlation coefficient was 
negative. It was - S.7B and the regression equation was Log Y = 
3.S53 - w.2o5 i_og X. The graph also corroborates the results. 
3. Bajra: Although the prices of bajra has increased 
considerabjy but the area under baJra has not responded to 
increased prices and has decreased by about 94 per cent. Bajra 
15 one of the cereals, which is losing its area to other 
remunerative crops. The correlation coefficient was - 0.S2 and 
the regression equation was Log V = 9.516 - 3.319 Log X. The 
graph also shows negative relationship. 
4. Gram: The area under gram has declined considerably, by 
about 97 per cent inspite of increase in its prices. Which 
indicates that some other factors are affecting its acreage. 
The correlation coefficient between prices and area of gram 
was ~ u.oa, wiiile the regression equation was Log Y = 7.848 -
(.721 t.og X. The graph also points towards its negative 
relation. 
2. Non-foodorainsi 
Tne non-foodgrains which showed positive correlation 
were: 
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ii) Hustard: The prices of mustard has increased by 336 per 
cent, so has the area by about 600 per cent during the study 
period. It stiii covers only e.77 per cent of the districts 
gross cropped area, which shuws that there was negligible area 
under mustard in 1966-67. Strong positive relationship was 
observed between prices and area of mustard- The correlation 
coefficient was as high as 3.91, which was significant at all 
levels of significance. The regression equation was Log Y = 
-U.357 t- 1.433 Log X. The equation also shows high degree of 
positive influence on mustards area by its prices. The graph 
also supports x,he findings-
(ii) Sugarcane: Sugarcane is also one of the most favoured 
crop of this district. The area under sugarcane has kept pace 
with its increasing prices. The area under sugarcane has 
increased by about 9C per cent while the prices has increased 
oy 47i per cent. A strong positive correlation was observed 
oetween its prices and area. The correlation coefficient was 
vo.du, which was significant at one per cent level. The 
regression equation was Log V = 4.645 -^  0.37w Log X. The graph 
also supports ^he results. 
(iil> Potato! The prices of potato has increased by about 475 
per cent and its acreage has gone up by about 116 per cent and 
a positive correlation was recorded between them. The 
correlation coefficient was 0.65 which was significant at one 
percent level. The regression equation was Log Y •= 1.949 -•-
0.624 Log X. The graph also shows the positive correlation. 
The only crop amongst non-foodgrains which showed 
negative relationship was: 
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Cotton! 7ne prices of cotton has increasea oy 471 per cent, 
nowever, tne arBa has decreased oy about 34 per cent. The 
prices or cotton nas not infiuencea its acreage positively. The 
correlation coetficient was - 0-3i. Tne regression equation wai 
Log Y = 3.93£3 - u. i37 i_og X. The grapn also corroborates with 
tne negative relation. 
4.1.2. rivtzaffgrnflgar &igtr ict» 
nustara vio.92^, arhar ifi.9w>, potato (0.79), sugarcane 
\w.79; ana wneat \w.74j recorded a strong positive correlation 
oetween prices ana area. Rice vw.34; was another crop which 
snowed positive out weak correiation. While maize (-0.82), 
pajra (-B.79), gram C-B-75;, barley {-£J.o9>, jowar (-0.35) and 
cotton <~^.33J responded negatively to tne increasing prices in 
nuzaf-farnagar aistrict ^Tafaie 4.2 and Figure 4.2). 
I. PpqCJgrffings 
The fooagrains wnich recorded positive correlation were: 
\i> Arhar: T.ie prices of arhar nas increased by 563 per cent, 
so nas tne area by aoout 656 per cent. Despite such a huge 
increase m its area, arnar still cover negligible area. The 
correlation coefficient was very nign oatween prices and area. 
It was C 9 0 and the regression equation was Log Y = -1.249 + 
i . ci3 t_og A. Tne grapn also shows the strong positive relation. 
(ii) Wheat: Tne prices of wheat has increased by 252.7 per 
cent while t.-»e area has increased by 23.3 par cent during the 
study perioa. wneat is one of tne most favoured crop of the 
aistrict after sugarcane and it covers 3i.iti per cent of the 
Districts gross cropped area. The correlation coefficient 
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TABLE 4.2t RELATION BETWEEN PRICE AND AREA IN MU2AFFARNAQAR 
DISTRICT 
Crops Regression Equation Correlation Significant 
Co-e-f-ficient in case of 
positive 
rel ation 
Rice Log V = 4-532 + 0.D53 Log X 
Jowar Log V = 4.556 - 1.075 Log X" 
Bajra Log Y = 9.22B - 3-7iD Log X 
i-iaize Log Y = 5.39S - 0.695 Log X 
wheat Log Y = 4.977 f D.D99 Log X 
Barley Log Y = 4.635 - 0.994 Log X 
5ram Log Y •= 7. 170 - 1.331 Log X 
Arnar Log Y *=-i.Z49 -•• i. 63 Log X 
r/Lisrard Log Y = 0.033 -^  i. 159 Log X 
Sugarcane Log Y = 4.806 + 0.341 Log X 
F-otato Log Y = 2.154 -r 0.554 Log X 
Cotton Log Y = 4.044 - 0.152 Log X 
0 . 3 4 
- 0 . 5 5 
- 0 - 7 9 
- G . 8 2 
0 . 7 4 
- 0 . 6 9 
- 0 . 7 3 
0 . 9 0 
0 . 9 2 
0 .79 
0 . 7 9 
- 0 . 3 3 
No 
Yes 
Y«s 
Yea 
Yes 
Yes 
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Decween price ana area of wheat was Ki-74, wnich wass significant 
ax. one per ceoTi ievei. Tne regression equation was Log Y => 
4.977 •«- ia.599 i_og A. The grapn also corroDorates the results. 
Mii; Rice: Tne price o-f rice nas increaseo by 29B per cent 
Its acreage increased only marginally. H weak positive 
correlation oetween prices and area was recorded. The 
correlation coefficient was 0.34 wnicn was not significant. 
Tne regression equation was Log V = 4.532 i- 0.053 Log X. The 
grapn also justifies the results. 
Tne foodgrains wnicn snowea negative correlation were: 
1. jowar: The prices of jowar has increased oy 250 per cent 
•ut Its acreage has declined by about 6B per cent. Jowar is not 
favoured by the farmers in the district and is generally used 
as foader crop. Tne correlation coefficient between price and 
area of jowar was - u.53, while tne regression equation was 
uog T = 4.55o - i.B75 Log X. The grapn also points towards the 
negative relationsnip. 
2. Barleys The prices of barley has increased by 210.5 per 
cent out Its acreage has decreased oy about 75 per cent during 
tne stuay period. The correlation coefficient between price and 
area of oarley was - u.69 and the regression equation was Log 
Y = 4.o35 - U.994 uog X. The grapn also justifies the results. 
3. or ami Tne prices of gram has increaseo by 595.4 per cent 
out tne area has decreased oy 95.2 per cent. Sram is one of 
tne crop, wnose prices could not influence positively its 
acreage. Tne correlation coefficient was - 0.75 and the 
regression equation was uog r = 7.i7w - i.53i Log X. The graph 
also snows tne negative relation. 
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4. Bajra: The prices of baJra has increased by about 218 par 
cent, but its acreage decreased constderabiy by about 94 per 
cent. H negative relation was observed. The correlation 
coetficient was - w.79. The regression equation was Log Y *= 
9.228 - 3.7iw Log A. The graph also corroborates the results. 
5. Haize: The prices o-f maize has increased by about 192 per 
cent but the area has decreased by about 44 per cent. The 
correlation coefficient was — u.52 between the prices and area. 
T'nB regression equation calculated was Log V = 5.398 - 0.695 
L.og X. The graph also shows the negative relationship. 
2. Npp-fQPQgrainsi 
The non-foodgrains which recorded positive correlation 
were: 
(i) Hustard: The prices of mustard has increased by 339.5 per 
cent and its acreage also increased significantly by about 430 
per cent. Hlmost perfect positive correlation was observed 
between prices and area. The correlation coefficient was 0.92, 
which was significant at all levels of significance. The 
regression equation was Log Y = iZi.w33 -•• 1.159 Log X. The graph 
also justifies the results. 
(ii) Potato: The prices of potato has increased by 495.4 per 
cent while ir.s area also increased by 152.3 per cent during 
the study period. Once again a high degree of positive 
correlation was observed between price and area. The 
correlation coefficient was io.79 which was significant at one 
per cent level. The regression equation was Log Y = 2.184 + 
W.364 Log X. The graph also shows a high degree of positive 
relation betwnen price and area of potato. 
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(iii> Sugarcane* The prices or sugarcane has increased by 
45i.7 per cent and its acreage also increasad by 104.7 per 
cent. sugarcane is the most -favoured crop ot the district and 
irs share was maximum ot the districts gross cropped area. A 
nign degree ot positive correlation was recorded. It was 0.79, 
which was signiticant at aii levels of signi-ficance. The 
regression equation was Log V «= 4.6io6 -^  w.34i Log X. The graph 
also justifies the findings. 
Cotton was the only non-foodgrain which registered 
negative correlation. 
Cotton: The orices of cotton has increased by 449.2 per cent 
but the area has decreaBed ay 3T.i per cent. The correlation 
coefficient r3corded was -».33 and the regression equation 
calculated was Log Y = 4,S44 - u.152 Log X. The graph supports 
tne results. 
4.1.3. jieprut Ifistrict* 
The area under only mustard <a.73), potato (0.60), 
sugarcane <^.5i> and arhar (»3.ii> has responded positively to 
the increasing prices, rest aii the selected crops were 
negatively related in the district. A large part of Meerut 
districts area was transferred to Bhaziabad to construct it as 
a district. 5o the area under most of the crops have 
decreased and negative relation was observed. The crops which 
recorded negative relation were cotton i-io.79), bajra (-0.7B) , 
gram v-Ki.7B>, maize <-S.76>, jowar <-u.65>, barley (-0.56), 
rice (-0.56) and wheat \-S.40> during the study period in the 
district (Table 4.3 and Figure 4-3>. 
164 
TABLE 4.3: RELATION BETWEEN PRICE AND AREA IN MEERUT DISTRICT 
Crops Regression Equation Correlation Significant 
Co-efficient in case of 
posi tive 
relation 
Kice Log V = 5.235 - 0.457 Log X -0.56 
j Q w a r uog Y = 6 . 4 0 5 - i . £>79 Log X —0.65 
B a j r a Log r = a . 7 0 i - 2 . 4 6 6 L o g X - 0 . 7 9 
n a i z e c o g Y = 6 . 4 i 2 - 0 . S 9 2 u o g X - 0 . 7 6 
w'neat uocj Y = 5 - 6 9 0 - 0 . 2 0 3 Log X - 0 . 4 0 
B a r l e y uog Y = 6 . 3 i 7 - 1 . 6 6 9 LCjg X —0.56 
Gram u o g v = 7 . 2 2 2 - 1 .4S5 Log X - 0 . 7 8 
A r n a r c o g Y = 2 . 7 1 •*• O . O o l uog X 0 . 1 1 No 
n u B t a r a L o g Y = - 0 . 5 4 5 f 1 . 4 2 6 Log X 0 . 7 4 Yes 
S u g a r c a n e uoq Y => 5 . 0 3 3 •»• o . 121 u o g X 0 . 5 1 Yes 
r o t a r o uog Y" = 3 . 1 0 5 -^  0 . 3 4 2 L o g X 0 . 6 1 Yes 
CorTion uog Y = 0 . 0 9 2 - 1 . 0 2 6 Log X - 0 . 7 9 
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MEERUT DISTRICT 
RELATION BETWEEN PRICE AND AREA OF SELEQED CROPS 
(1965-66 TO 1990-91) 
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i . rpQriqraingi 
Arhar was the only -foodgrain which registerBd positiva 
correlation. 
ii> ArharI The prices of arhar has increased by 550 per cent 
while its acreage increased only marginaiiy by about 5 per 
cent. H very low degree of positive correiation was observed. 
The correiation coefficient was u.ii which was not 
significant. The regression equation was Log Y = 2.71 + 0.081 
Log X. The graph also shows a very low degree of positive 
correlation. 
The area under foodgrains which showed negative relation 
with their prices were: 
(i) Wheat: The prices of wheat has increased by 266.5 per cent 
and its area also increased marginally, wheat covers fna><i(num 
32.S5 per cent of the districts gross cropped area. But still 
the area under wheat was negatively related with the prices. 
The correlation coefficient was - i5.4S and the regression 
equation was Log V = 5.69(5 - u.2u3 Log X. The graph also 
supports the results. 
iii> Rice: The prices has increased by 275.B per cent while 
its acreage has declined by 45 per cent. It covers 3.5 per cent 
of the districts gross cropped area. The correlation 
coefficient was -5.56 and the regression equation was Log Y =» 
5.236 - W.457 Log X. The graph also corroborates the results. 
\iii> Barley: The prices o-f oaLrley has increased by 208.3 per 
cent but it had not influenced positively its acreage. The 
barley acreage has declined by about 92 per cent. The 
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carreiatian coe-f-f icient was - S.5e> and the regression equeti on 
was Log T = C).5i7 - i.oov Log A. Tne grapn also paints toward* 
tne negative reiaiiion. 
(iv) Jowar: Tne prices of jowar nas increaEBd by about 202 per 
cent out Its area declined by S9.5 per c«nt:. It was negatively 
relatea wirn tne prices. The correlation coefficient was - 0.65 
ana tne regression equation was Log Y = 6.4*55 - 1. t79 Log X. 
vv) Haiza: The prices of maize has increased by 191.5 per 
cent out it5 area has decreased by 47.3 per cent. It covers 
5.o5 per cent of the districts gross cropped area, which is 
second only to wheat in the foodgrain category, in this 
district. Tnt= correlation coefficient was - 0.76 and the 
regression equation calculated was Log r = 6.412 - 0.B92 Log X. 
Tne grapn also corroborates the results. 
vvi) Sramt Tne prices of gram has increased by 628.4 par cwnt 
DUT its acreage declined by aoout 91 per cent. A high degree of 
negative correlation was observed oetween price and area of 
gram. The correlation coefficient was —0.7B. The regression 
equation was Log V = 7.222 - 1.456 Log X. The graph also 
justifies the results. 
(vii> Bajra: The prices of bajra has increased by 153.6 par 
cent but its area has decreased drastically by 90.3 per cent. 
Tne correlation coefficient was -i5.79 between price and urea of 
oajra. The regression equation was Log Y= 5.701 - 2.466 Log X. 
Tne grapn also shows the negative relation between price and 
area. 
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2. Hpn-Fppqgrfllns8 
The area under non-foodgrains which showed positive 
relation with prices in the district were: 
(i) Hustard: The prices o-f mustard has increased by 330.1 per 
cent while the area has recorded an increase of 528.3 per cent, 
it stiii covers only w.6i per cent of the districts gross 
cropped Area. The fact is that there was hardly any area under 
mustard in 1966-67. The correlation coefficient was 0.74 which 
was significant at one per cent level. The regression aquation 
was Log V = -io.546 •*• i.426 Log X. The graph also shows the high 
degree of positive relation. 
\ii> Potato: The prices of potato has increased by 506.4 per 
cent, its acreage also increased by 171.3 per cent during the 
study period. The correlation coefficient was 0.61 between 
price and area, which was significant at one per cent level. 
The regression equation was Log V = 3. Iu3 -^  0.342 Log X. The 
graph also shows a high degree of positive relation. 
<iii> Sugarcane: The prices of sugarcane has increased by 
442.3 per cent while its area has increased by 27.7 per cent 
during the study period. Sugarcane is one of the most favoured 
crop of the district after wheat. It covers 30.98 per cent of 
the districts gross crapped area. The correlation coefficient 
was w.Di whizh was significant at 5 per cent level. The 
regression equation was Log Y = 5.u33 t- S. iZi Log X. The graph 
also justifies the results. 
The crop which showed negative correlation amongst non-
foodgrain was: 
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Cottont The prices of cotton has increased by 377.2 per cent 
but it was unable to influence the area under cotton 
positively. Tne cotton acreage declined by 77.5 per cent. The 
correlation coefficient was - 0.79 and the regression equation 
was Log V = 6.i392 - i.u26 Log X. The graph also shows the 
negative relationship. 
4.1.4. Ghaziabad District: 
The area under arhgr (i5.96>, potato (0.85) « mustard 
vw-62), wheat \0.66>, sugarcane <0.46>, maize <0.11) and barley 
KZI.^7 showed positive relationship to the increasing 
prices, while cotton t-w.95>, bajra <-w.69), gram (-0.62), 
jowar i,"-io.55) and rice (-S. i2> responded negatively in 
Bhaziabad district \Tabie 4.4 and figure 4.4). 
I. Foodarainsi 
The area under foodgrains which recorded positive 
correlation with prices were: 
Ci> Arhart The prices of arhar has increased by 188.2 per cent 
while its acreage recorded an increase of 293.6 per cent and 
almost a perfect positive correlation between price and area 
was observed. The correlation coefficient was 0.96, which 
was significant at; ail levels of significance. The regression 
equation was Log V = -B.40B -^  i.349 Log X. The graph also 
shows a high degree of positive relationship. 
(ii> Wheat: Prices of wheat has increased by 129.6 per cent 
while its area increased by 10.6 per cent, wheat covers 35.85 
per cent of the districts gross cropped area and it is the 
most favoured crop of the district. A positive correlation 
coefficient \0.66> was recorded between price and area, which 
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TABLE 4.4i RELATION BETWEEN PRICE AND AREA IN BHAZIABAD 
DISTRICT 
L^rops Regression Equat ion L^orrelation 
C o - e t f i c i ent 
S igni f i c a n t 
i n c a s * of 
p o s i t i v e 
r e l a t i o n 
Rice 
Jowar 
Ba jra 
haize 
wheat 
Bari ey 
5ram 
Hrnar 
Hustard 
Sugarcane 
Potato 
Cotton 
Log 
Log 
Log 
L-og 
Log 
uog 
Log 
Log 
Log 
i-og 
Log 
uog 
T 
Y 
y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
ss 
-
ss; 
= 
= 
= 
= 
=-
£ 
= 
= 
= 
4. i 19 
3.926 
4. B72 
4.559 
4.667 
3. 257 
4.962 
-0.405 
6-743 
4.53S 
3.256 
5.964 
— 
-
-
-t-
• ^ 
• * • 
-
t-
•t-
f 
f 
-
0.DB4 
0.354 
0. 32i 
U.uu2 
D.333 
0. 077 
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i. 349 
3. 743 
0.090 
0.257 
i . i i 
Log 
Log 
Log 
Log 
Log 
Log 
Log 
Log 
Log 
Log 
Log 
Log 
X 
X 
X 
X" 
X 
X 
X 
X 
X 
X 
X 
X 
-u.i2 
-0.55 
-0.69 
0. 11 
0.66 
0.D7 
-0.62 
0.96 
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0.48 
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Yes 
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Yes 
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GHAZIABAD DISTRICT 
RELATION BETWEEN PRICE AND AREA OF SELECTED CROPS 
(1976-77 TO 1990-91) 
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was signiticant at one per cent ievei. The regression 
equation was Log V = 4.667 f w.333 Log X. The graph also 
justi-fies the results. 
(iii> haizet The prices o-f maize has increased by 176.3 per 
r.fsnz and the area also recorded a marginal increase o-f 2.5 per 
cent and a low degree of positive relationship was observed. 
The correlation coe-f f icient was u.ii which was not signi-f icant. 
The regression equation was Log V = 4.569 -»- 0.002 Log X. The 
graph also corroborates the results. 
(iv> Barleyi The prices of barley has increased by 122.5 per 
cent and its acreage recorded a marginal increase. A low 
degree of positive correlation coefficient <0.07) was recorded 
which was not significant. The regression equation was Log Y = 
3.267 -t- W . B 7 7 Log X. The graph also supports the results. 
The area under foodgrains which recorded negative 
relarionship with their prices were: 
i. Rice: The prices of rice has increased by 2i3.5 per cent 
and the area has increased marginally by 6.9 per cent. A low 
degree of negative correlation coefficient (-0.12 ) was 
recorded. The regression equation was Log Y = 4.119 - 0.0B4 Log 
X. The graph also justifies the results. 
2. Jowar: The prices of jowar has increased by 133.9 per cent 
while its acreage declined by 5.6 per cent. The correlation 
coefficient was -0>55 while the regression equation was Log Y 
3-926 - C.354 Log X. The graph also indicates towards the 
negative relation between price and areai. 
3. Gram: The prices of gram has increased by 304.7 per cent but 
tne area has declined by 61.6 psr cent. A high degree of 
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negative correlation was observed. The correlation coefficient 
was -5.62 and the regression equation was Log Y = 4.962 - 0.635 
Log X. The grapn also justifies the results. 
4. Bajrar The prices of baJra was increased by 97.2 per cent 
Dut its acreage declined by i9.7 per cent and a negative 
correlation was recorded. The correlation coefficient was -
fi.69 and the regression equation was Log Y = 4.872 - 0.321 Log 
X. The graph also shows a negative relation between price and 
area. 
2. Non-foodgrains; 
The non-foodgrains which recorded positive correlation 
were: 
(i> Potato: The prices of potato has increased by 32B.1 per 
cent, so has its area by 39.2 per cent. A high degree of 
positive relation was recorded between price and area. The 
correlation coefficient was (a.55 which was significant at one 
per cent level. The regression equation was Log Y = 3.256 + 
W.257 Log X. The graph also justifies the results. 
<ii; hustard: The prices of mustard has increased by 56.3 per 
cent and its area has also increased by 749.3 per cent. The 
correlation coefficient was w.S2 which was significant at one 
per cent level. The regression equation was Log Y = 6.743 + 
3.745 Log X. The graph also shows a high degree of positive 
reiaTii onship. 
(iiii sugarcane: The prices of sugarcane has increased by 
i53.i per cent, while the acreage was increased by only 5.1 
per cent. The correlation coefficient was 0.48, which was 
significant at 5 per cent level. The regression equation was 
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Log Y = 4.588 ••- 0.090 Log X. The graph also supports the 
finaings. 
Tne only non-foodgrai n whicn recorded negative 
correiarion was: 
Cotton: Tne prices of cotron nas increased by 102.1 per cent 
out its acreage declined by 45.6 per cent. A high degree of 
negative aarreiazion was recarded. Tne correlation coefficient 
wa-^  - W.95 ana tne regression equacion was uog Y =" 5.964 - 1.11 
Log ^. Tne grapn also snows a hign aegrae of negative relation 
DPCween price ana area of cotton. 
4.1.5. Bulandshahar Dlgtrictt 
Tne Crops wnicn recorded positive relation between price 
r3na area m tnis aistrict were mustard \u.89), wheat (0.84), 
.=*rnar ^w.72^, potato i0.oi> and maize va.44). Negative 
relations were recoraed in jowar \—w.Sw/, cotton (-0.78), bajra 
v-5J,7o;, gram i-io. 7i>, barley i-Z.csAf, rice (-0.22) and 
sugarcane \-0.£»2- \Taoie 4.5 and Figure 4.5^. 
i. rqpqqrginsi 
Tne fooagrains wnich recorded positive relations were: 
\i) wheat: Tne prices of wheat nas increased by 252-2 per 
cent wniie its acreage recorded an increase of about 92 per 
cpnr. It snows a positive influence of increasing prices on 
wnp»aT acreage. Tne correlation coefficient was 0.B4, which was 
significant at aii leve>x5 of significance. The regression 
equation was Log Y = 4.7c34 -^  w.25i i_og A. Tne graph also shows 
a nign degree of positive relation. 
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TABLE 4 . 5 I RELATION BETWEEN PRICE AND AREA I N BULANDSHAHAR 
DISTRICT 
Crops Regression Equation Correlation Significant 
Co—efficient in case of 
posi ti ve 
relation 
Rice Log Y = 4.205 - 0.105 Log X -0.22 
Jowar Log Y = 6.42i - i.326 Log X -0.80 
Bajra Log Y = 5.65 - 0.555 Log X -0.76 
riaize Log Y = 4.764 ->• 0.174 Log X 0.44 Yes 
wheat Log Y = 4.764 -«• 0.251 Log X 0.54 Yes 
Barley Log Y = 5.506 - 0.735 Log X -0.64 
Br am Log Y = 6.051 - 0.566 Log X -0.71 
nrnar Log Y = 2.405 •*• 0.527 Log X 0.72 Yes 
riustard Log Y = 0.132 t- 1.37 Log X 0.B9 Yes 
Sugarcane uog Y = 4.797 - 0.096 Log X —0.02 
Potato Log Y = 3.055 f 0.406 Log X 0.61 Yea 
Cotton Log Y = 6.067 - 0.996 Log X -0-78 
BULANDSHAHAR DISTRICT 
RELATION BETWEEN PRICE AND AREA OF SELECTED CROPS 
(1965-66 TO 1990-91) 
RICE JOWAR BAJRA 
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<ii> Arnar: The prices of arhar has increased by 360 per cent 
and this has influenced its acreage positively, which was 
increased by 34.5 per cent. The correlation coefficient was 
U.72, which was significant at one per cent level. The 
regression equation was Log V = 2.4io5 t- io.327 Log X. The graph 
also shows a high degree of positive relation. 
viii> Haize: The prices of maize has increased by 183.5 per 
cent, so is its acreage by iS6.4 per cent. The share of area 
under maize is quite high in Buiandshahar district. It is about 
23.35 per cent of the districts gross cropped area^ which is 
second only to wneat. The correlation coefficient ws 0.44 which 
was significant at 5 per cent level. The regression equation 
was Log V = 4.764 -r w.i74 Log X. The graph also corroborates 
the results. 
The foodgr&ins which showed negative relation ware: 
i. Rice: The prices of rice has increased by 280.8 per cent. 
Its acreage has also increased but it had not changed with the 
changes in prices. Thats why rice acreage was negatively 
related with its prices. The correlation coefficient was -
U.22- The regression equation was Log V = 4.208 - 0.108 Log X. 
The graph also supports the results. 
2. Barieyc The prices of barley has increased by 223-5 per 
cent but the area has decreased by 49.5 per cent and was 
negatively correlated with its prices. The correlation 
coefficient was - £.64. The regression equation was Log Y «= 
5.506 - 0.736 Log X. The graph also justifies the results. 
3. 5rami The prices of gram has increased by 628.4 per cent 
but the area was declined by about 75 per cent and was 
negatively related with its prices. The correlation coefficient 
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was -w./i ana rne regression equarion was Log V •= 6.051 - 0.966 
i_og A. Tne grapn also snows a nign aegree of negative relation. 
4. Jowarj Tne prices of jowar haa increased oy 213.4 per cent 
wniie Its acreage aeciined oy 75.o per cent ano was negatively 
correiacea wirn irs prices. Tne correlation coefficient was -
\a.Ba and the regression equarion was Log V = c>.421 - 1.32B Log 
A.. Tne grapn also shows a negative relation. 
2. Non-foodorains; 
Tne non-fooograins which snowed positive relations were: 
<i> nustard: Tne prices of mustard nas increased by 315 per 
cent ano tnis increase has positively influenced the area under 
mustara, wnich recorded an increase of 674.1 per cent. It 
covers 3.42 per cent of the Districts gross cropped area. The 
correlation coefficient was w.S9, which was significant at all 
levels of significance. The regression equation was Log Y -
w.i32 f 1.37 Log X. The grapn also snows a high degree of 
positive relation. 
(ii> Fotatos The prices of potato has increased by 523.B per 
cent, so has the area by 145-3 per cent. Tne correlation 
coefficient was w.oi which was significant at one per cent 
1pvei, Tne regression equation was Log v = 3.655 + 0.406 Log X. 
Tne grapn also shows a high degree of positive relation between 
price and acreage of potato. 
Tne non—fooagrains wnicn snoweo negative relation werei 
1. Sugarcane: Tne prices of sugarcane nas increased by 363.7 
per cent out Bulanasnanar was tne only District where the 
sugarcane acreage nas decreased. Tne correlation coefficient 
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wa«5 - \a.is2 ana tne regression equarion was tog Y = 4.797 -
^-io^^ uog A. Tne grapn snows no reiation oecween prices and 
area or sugarcane. 
2. Cotton: The prices of cotton nas increased by 424.6 per 
cenr out cne area nas decreased oy 52.6 per cent and is 
negaTLiveiy correiaTied wirn its prices. The correlation 
coetficient was -tf.7a5 and the regression equation was Log Y •= 
o.wo7 - w.9vo uog A. The graph also supports the results. 
Tne anai/sis of responsiveness of prices to area under 
rnese twelve seiectea crops in tne districts of the study 
region, snows tnat only a few crops responoed positively to the 
increasing prices. Tne crops wnich snowed a strong positive 
rorreiation were wneat and arnar amongst the foodgrains and 
mustara ana potato amongst tne nan—foodgrains. Sugarcane showed 
t.rrong positive correlation in the four districts only, except 
for tne oistrict of Buiandsnahar. Rice and maize showed a weak 
positive correlation in few districts only. Rice recorded 
positive correlation m tne two tipper districts of Saharanpur 
ana riuzaf f arnagar, maize in tne two lower districts of 
Gnaziaoao ana Buianosnanar in tne stuay region. The crops which 
=.noweo negative correlation were barley, oajra. gram amongst 
tne fooagrains ana cotton amongst tne non-foodgrains. There 
were some crops liKe rice and maize wnich showed negative 
correlation in some of the districts. Rice in Meerut, Ghaziabad 
ana Buianosnanar, maize in tne oisrricts of Saharanpur, 
nuzaffarnagar ana neerut. 
It IS tnus seen tnat the crops which registered an 
increase in tneir area mostly snoweo a positive correlation 
witn prices- rinstard, arhar potato, sugarcane and wheat 
•registered significant increases in tneir area and also showed 
i strong positive correlation witn prices. Otner crops like 
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rice and maize which registered marginal increase in their area 
snowea a weaK positive correiarion. Tne craps which did not 
register any increase in tneir area snowea negative correlation 
witn prices. 
The aoove analysis reveals t'naz prices have helped in 
onnging aoour a cnange in tne crapping patrern of the study 
region. Tnis region is agricuituraiiy very prosperous and from 
rne very oeginning, cultivation was tne main occupation of the 
people. Aitnough this region was pioneer in agriculture but 
even upto sixties tne farmers of this region were more or less 
inauigea in suosistence farming out after the successful 
iauncn of Gretn Revolution' and later on oecause of economic 
factors tney graoually switcheo to commercial farming, 
earlier tney were growing ali kinds of crops but now they are 
growing only tnose crops which fetcn tnem more money. In 
sixties, wneat was first ranking crop followed by sugarcane, 
rice, maize ana gram and a large area was also devoted to 
coarse cereals like jowar. bajra ana oarley, but now farmers 
of tnis region instead of growing all crops tney devote there 
fertile lands for tne cultivation of wneat sugarcane and potato 
^^•=. rney are remunerative and in rotation with these crops they 
sow casn crops iiKe arnar and mustarc. 
Tne area under gram, Jowar. pajra. maize, barley and 
cotton nas oecimed significantly. Tnese days jowar and barley 
are sown more for fodder tnan rather as a fooograin. Maize and 
pajra are also not very favourite crops. Even the rural 
population prefer wheat to coarse cereals. Although government 
nas increasea the prices of gram and cotton considerably to 
goad tne farmers to raise the production of these crops but 
tnese two crops are not favourea in tnis region because of 
tneir low yields, non availability of nign yielding varieties 
of seeos, tney are also susceptioie to pests, diseases and 
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weather t iuctuaxiions and al sa due x.a inadequare facilitiee to 
stare tnem. 
Tne interences drawn from tnesf? results were that 
pro-ri r aoi i I r.y or tne crop nas emerged as the most important 
facTcjr. The farmers i i Ke to sow tnose crop wnich are more 
profitable. Tnis does not mean tnat tnere will be a total 
•^witcn from fooograins to casn crops oecause cash crops are 
more profitaoie tnan tne cultivation of foodgrains but 
insreac) of tnat the farmers of tne stuoy region devote a 
significant proportion of their land to raise their own 
requirement out in sowing their surplus land tney look towartis 
tne prices. 
4.2. INFLUENCE OF CHnNBim PRICES ON PRiJDUCTIDN OF SELECTED 
In tnis part of the chapter, tne analysis is related to 
responsiveness of production of commodities to changes in the 
prices. Relating production of each year to prices of the 
previous year, regression equations of the Cobb—Doug1 as' type 
are worKea out witn logaritnmic aata ana tne estimated values 
of tne variaoles in tne equations are given in tables 4.6, 4.7, 
4,B, 4.9 and 4.ii5 for all the five districts of the study 
region from i9o5-oo to i.990-9i. Tne values of the correlation 
coefficients duly tested for their significance are also shown 
against eacn equation. Grapns were also orawn with log values 
of prices on A axis and log values of proauction on "Y* 
axis to show tne relationship between tnese two variables-
These were presented in figures 4.6, 4.7, 4.5, 4.9 and 4.10. 
i-iere we aiscuss the responsiveness of production to 
cnange in prices in each district of tne study region 
separately. 
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4.2.i. aaharanour District! 
The production of mustard (u.5o>, wheat <0.86>, sugarcane 
\w.62; , rice <u.,au), potato (u.50) and arhar (0.62) showed a 
high degree of positive correlation with their respective 
prices while maize (to.42) and jowar («.fi6> registered a low 
degree of positive relation. Negative relations were 
recoraed in gram <—fi.52>, bajra <-w.75>, cotton (-0.73) and 
oariey i—6.43> in Saharanpur district (Table 4-6> and Figure 
4, 6> . 
i . Fppdgrffingt 
The foodgrains which showed positive correlation were: 
(i ) i*iheati The prices of wheai: has increased by 258.7 per cent 
and ix:e production has also recorded an increase of 198.B per 
cent, which is the maximum amongst the foodgrains. The yield 
nas also increased and is about 22.5 quintals per hectare. The 
correlation coefficient was 0.8<3 which was significant at one 
per cent level. The regression equation was Log Y = 3.679 + 
W.S43 Log X. The graph also shows a high degree of positive 
reiarionship between price and production. 
vii> Rice: The prices of rice has increased by 295.8 per cent 
while its production has increased by 115-4 per cent. The 
average yield of rice has also increased in this district and 
is about 2S quintals per hectare. The correlation coefficient 
was 0.8u between the prices and production which was 
significant at one per cent level of significance. The 
regression equation was Log V = 3,90(5 -^  0.626 Log X. The graph 
also indicates towards the positive relation. 
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TABLE 4.6x RELATION BETWEEN PRICE AND PRODUCTION IN SAHARANPUR 
DISTRICT 
Crops Regression tquation t^arrelation Significant 
Co—efficient in case of 
positive 
relation 
Rice Log Y = 3.9uu t- U.62B Log X u.BO Yes 
jowar Log Y = 0.772 f 0.135 Log X 0.06 No 
Bajra Log Y = 6.053 - i.926 Log X -0.75 
riaize Log X = 4.026 t- u.2i4 Log X 0.42 Yes 
wheat Log Y = 3.679 •^  0.B43 Log X u.B6 Yes 
Barley Log X = 4.052 - 0.433 Log X —0.43 
Bram Log Y = 6,355 - i-363 Log X -u-B2 
Arhar Log X = 2.159 -»• 0.142 Log X 0.62 Yes 
Hustard Log r = -0.192 -^  1.335 Log X 0.36 Yes 
Sugarcane Log Y = 6.220 -i- 0.436 Log X 0.82 Yes 
Potato Log Y = 2.150 f 1.175 Log X u.3D Yes 
Cotton Log Y = 3.514 - 1.156 Log X -0.73 
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SAHARANPUR DISTRICT 
RELATION BETWEEN PRICE AND PRODUCTION OF SELECTED CROPS 
(1965-66 TO 1990-91) 
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(iii) Arhar: Tne prices or arnar has increased by 557 per cent 
so nas irs proauccion which nas increased by 124.7 per cent. 
Tne correlation coe-f-ficienx: was u.o2 wnicn was significant at 
one per cent: ievei of significance. Tne regression equation was 
t_ag T = 2.i59 -f 5.142 uog X. The grapn also supports the 
resui t.5. 
iiv) Haizex Tne prices of maize nas increased ny 201.4 per 
cenr ana irs proouction nas also increased oy 67.7 per cent. 
Tne average yieia was about 13 quincais per hectare. The 
correlation coefficient between price and production was 0.42 
wnicn was significant ax. 5 per cent level. The regression 
equation was log r = 4.i525 t- iS.2i4 Log X. The graph also 
corrooorates witn tne results. 
iv> Jowart The prices of jowar has increased oy 253.2 per cent 
our Its proauction declined by 22.7 per cent. The average yield 
of jowar was aoout 6.5 quintals per nectare. The correlation 
coefficient was U.SCJ wnicn was not significant. The regression 
equation was Log Y = 0.772 -•• u. i35 uog X. The graph also 
justifies tne findings. 
Tne crops wnicn showed negative relation were: 
1. Barley: Tne prices of oarley nas increased by 207.8 per 
cent Dut Its production nas declined oy 5i.C3 per cent and the 
proauction was negatively relatea to its prices. The 
correlation coefficient was -ia.43 and the regression equation 
was L.og Y = 4.wS2 - (3.435 Log X. Tne graph also supports the 
resui ts. 
vii) Bajra: Tne prices of pajra nas increased by 163.3 per 
cent out its production nas decreasea oy 65.4 per cent. The 
carreiazian coefficient was -w.75. Tne regression equation was 
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Lag V = o.KJa^ - 1.9^6 Log X. i he graph also shows a high degree 
a-f negative relation between the prices and production. 
(iii> Gram: The prices of gram has increased by 604.4 per cent 
out the production has decreased by 92.2 per cent and a high 
riegree of negative relation was observed. The correlation 
coefficient was -io.B2. The regression equation was Log Y « 
6.356 - i.363 Log X. The graph also supports the findings. 
2. Non-foodgrains; 
The non-foodgrains which recorded a positive correlation 
were: 
(i> nustards The prices of mustard has increased by 336.1 per 
cent and the production has also increased by 718.2 per cent. 
The average yield of mustard in the district was abcM.it 6.5 
quintals per hectare. There was a strong positive relationship 
between price and production. The correlation coefficient was 
W.56 which was significant at ail levels of significance. The 
regression equation was Log Y = - C 192 •^  1.335 Log X. The graph 
also shows a high degree of positive correlation between prices 
and production. 
(ii> Sugarcane: The prices of sugarcane has increased by 471.4 
per cent while its production has also increased by 153.4 per 
cent. The average yield of sugarcane in th^ district was about 
555 quintals per hectare. A strong positive correlation was 
recorded between price and production of sugarcane. The 
correlation coefficient was iZi. B2 which was significant at one 
per cent level. The regression equation was Log Y = 6.220 + 
Zi.456 Log X. The graph also shows the high degree of positive 
rei ati on. 
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(iii/ Potato: Tne prices of potato has increased by 474.5 per 
cent and its production has increased by 4i5.6 per cent. A 
strong positive response was observed in the production of 
potato Que to its prices. The correlation coefficient was 0.80 
wnich was significant at one per cent ievei. The regression 
equation was Log Y = 2.iSfi f i.i75 Log X. The graph also 
supports the results. 
The only non-foodgrain which recorded negative 
correlation was: 
Cotton: The privies of cotton has increased by 471.2 per cent 
Dur Its production has declined by 53.2 per cent and the 
praauction was negatively related to its prices. The 
rorrfiation coe-f f i c i c?nT was —w.73. The regression equation was 
Loq T = 5.ai4 - i.ioo Log X. The grapn also justifies the 
r' I noi ngs . 
4.2.2. nuzaffarnaaar Districti 
The production of mustard (Ci.94>, potato (0.93), 
sugarcane <ia.95>, rice i0.9fi>,arhar <«a.64> and wheat <0.83) 
f"esponded positively and strongly to their increasing prices. 
Tne production of maize <0.ia3> also showed a very weak 
positive relation, while cotton <-0.72), gram (-0.71), bajra 
<-«.45/, jowar <-i2.32> and barley (-0.05) showed negative 
correlation ^Tabie 4.7 and Figure 4.7>. 
i. Foodorains; 
The foodgrains which recorded positive correlation were: 
<i> Rice: Tne prices of rice ha^ increased ay 298.1 per cent, 
so has its production which has increased by 241 per cent. The 
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TABLE 4.7i RELATION BETWEEN PRICE AND PRODUCTION IN MUZAFFARNAQAR 
DISTRICT 
Crops Regression Equation Correlation Si gni-f 11 nnl 
Co—ef11 cient in casei Df 
posit1ve 
relat ion 
Rice Log Y = c>. io>cj + u.aoo Log A U . 9 0 Y B B 
Jowar i_og Y = 2.5x0 ~ G.539 Log A - U . 3 2 
Bajra Log Y = 4.201 - 0.747 Log X -D.45 
iiaize Log Y = 4.053 - u.027 Log X 0.03 No 
Wheat Log Y = 3.943 f 0.734 Log X 0.53 Yes 
Barley Log Y = 2.51 - 0.193 Log A -0.05 
Oram Log V = 0.903 - 1.492 Log X -0.72 
Hrnaf Log Y = 0.525 *• 0.544 Log X 0.84 Yes 
riustard Log V = 0.929 •^  0.916 Log A 0.94 Yes 
Sugarcane Log Y =» 6.357 -•- 0,496 Log X 0.90 
Potato Log Y = 2.251 f 1.21 Log A 0.93 /es 
Cotton Log V = 5.695 - 1.025 Log X -0.72 
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MUZAFFARNAGAR DISTRICT 
RELATION BETWEEN PRICE AND PRODUCTION OF SELECTED CROPS 
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average yield of rice in this district was maximum in the 
region which was about 25 quintals per hectare. There was a 
strong positive correlation between price and production. The 
correlation coefticient was 0.9i5 which was signifirant at all 
levels o-f significance. The regression equation was Loq > 
3.136 -f io.566 Log X. The graph also shows a high degree oi 
positive relation. 
<il) Arhari The prices of arhar has increased by 563 per cent 
and rnls nas influenced positively Its proaurtion whirh has, 
increasea oy 535. o per cent. Tne average yield hd's al«bn 
increased ana it was iia.23 quintals per hectare. Ihe 
correlation coefficient was 3.64 wnicn was signifiuant a1 rt.if 
per cent level. Tne regression equation was i_og V = (?i.ti^ b 
W-S44 i_og A. The graph also supports tne results-
(lii> Wheat: The prices of wheat nas increased by 252.7 per 
cent and this has positively influenced its production, which 
has increased by i5o.6 per cent. Tne average yield has also 
increased, whicn is aoout 25.7 quintals per hectare. The 
correlation coefficient was 0.63 wnicn was significant nt one 
per cent level. Tne regression equation was i_og Y =• "^ ,94"^  + 
iZi. 734 uog X. Tne graph also shows a nigh aegree of po^^itivt; 
relation. 
(lv> Haizei The prices of maize nas increaseo by 191.9 per 
cent and Its production has also increasea. Tne average yielc' 
was about i3.25 quintals per nectare. A very weak po?;itiv" 
correlation was ooserved between price ana proauction of maire. 
The correlation coefficient was (a.w3 which was not 
significant. Tne regression equation was L.og Y = 4.053 - 0.027 
i_og A. Tne grapn also supports the results. 
The foodgrains which recorded negative correlatiarv wer F>: 
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1. Barley: Tne prices o-f barley has increased by 210.5 per 
cent out i-cs proouction has declined oy 46.5 per cent. The 
correiarian coefficient was -fi.05. Tne regression equation was 
uog Y = 2.Bi - u.i93 uog X- Tne graph also corroborates the 
resui ts, 
2. jowart The prices of jowar has increased by 250 per cent 
DUT 1rs proouction has deciinea marginally and a negative 
correiatiion was ooserved. The correlai:ian coefficient was -
W.32 ana tne regression equation was i_og Y =* 2. BIB - 0.539 Log 
A. Tne grapn also supports the findings. 
3. Bajra: Tne prices of oajra nas increased by 21B.5 per cent 
out its proouction has declined oy 5 per cent. The correlation 
coefficient was - u.45 and tne regression equation was Log Y = 
4.Ziai - W . T M T uog X. 
4. Bram: The prices of gram has increased by 595.4 per cent 
out its proouction nas decreasea by 9i.i per cent and a high 
aegree of negative correlation was ooservea. The correlation 
coefficient was - (5.72 ano tne regression equation was Log Y = 
ci.9w3 - 1.492 L.ag X. The grapn also snows the negative 
rei ati on. 
2. Non-foodgroingi 
Tne non-fODograins which recorded positive correlation 
were: 
vi) hustard: Tne prices of mustaro has increased by 339.5 per 
cent wnicn nas influenced its production to increased by 337.7 
per cent. Tne correlation coefficient was 0.94 which was 
significant at ail levels of significance. The regression 
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equaTiion was Lag Y = 0.929 + 0.916 Log X. The graph also shows 
nimosT. a per-fecT positive rteiation. 
tii^ Potato: Tne prices o-f potara nas increased by 495.4 per 
cent, so has its production by 5S4 per cent. The correlation 
coefficient was 0.93 wnich was signi-ficant at one per cent 
levei. Tne regression equation was uog Y = 2.281 + 1.21 Log X. 
Tne grapn also shows the positive intluence on the production 
OT potaro. 
^iii) Sugarcane: Tne prices of sugarcane has increased by 
45i.7 per cent, its production nas also increased by 1B2.3 
per cent. Tne average yield in tnis district was maximum of the 
region, wnicn was aoout 37B quintal per hectare. The 
correlation coefficient was M.9i3 wnicn was significant at all 
levels of significance tne regression equation was Log Y = 6.35 
-^  w.49o cog A. Tne graph also shows tne strong positive 
i^ ei at ion. 
Cotton was tne only non-fooagrain wnicn recorded negative 
carrelation. 
Cotton: Tne prices of cotton has increased oy 449.2 per cent 
out Its production nas declined oy o7.5 per cent. The 
correlation coefficient was -0.72 ana tne regression equation 
was i_og t = 5.o9o -i.026 Log X. Tne graph also justifies the 
resLii ts. 
4.2.3. Heerut District: 
Tne proQuction of potato vio.94>, mustard (0.87), 
Sugarcane \,5.72; ana wneat \0.o6> were influenced positively 
ana <btrongjy oy tneir increasing prices. Rice \0,30) and arhar 
^0.30/ register low aegree of positive response. While gram 
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(-KJ.79;, corton <-S.5S>, barley <-K».43>, jowar (-0.43), 
oajra \-«.37; and reaize <-w.33> showed negative correlation 
netween production and prices in rieerut district (Table 4.8 
ana Figure 4.S>. 
i. Foodqrainsi 
The foodgrains which showed positive correlations were: 
a> wheat: Tne prices of whear has increased by 266.5 per cent 
so nas its p'-oduction, which has increased by 66.7 per cent. 
Tne average yield was about 2B quintals per hectare. The 
correlation coefficient was Si.oa^ which was significant at one 
per cent, level. The regression equation was Log Y •= 5.0296 + 
ifl.2o2 Lag X. The graph also shows the positive influence of 
prices on the proouction of wheat. 
«il> Ricet The prices of rice has increased by 275.B per cent 
ana the production has declined marginally but its yield had 
increased. The average yieia of rice in this district was 18.5 
quintals per hectare. The correlation coefficient was 0.30 
which was not significant. The regression equation was Log Y = 
4. 154 t- w. 143 uog X, The graph also shows low degree of 
positive relation. 
\iii) Arhar; The prices of arnar has increased by 550 per 
cent and its production has also increased marginally and a low 
degree of positive relation was observed. The correlation 
coefficient was C 3 C which was not significant. The regression 
equation was cog V = 3.iaiia •*• u. i€i Log K. The graph also 
justifies the results. 
Tne foodgrains which showed negative relation were: 
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TABLE 4.B» RELATION BETWEEN PRICE AND PRODUCTION IN MEERUT 
DISTRICT 
urops Regression equation correlation Significant 
Co-ef t i ci ent in case o-f 
posi ti ve 
rel ation 
ftice Log Y = 4.134 •»• u. 143 Log X u.3D No 
Jowar Log Y = 3.613 - 0.691 Log X -0.45 
Bajra Log Y = 4.37 - 0.437 Log X -0.37 
naize Log Y = 5.169 - 0.261 Log X -0.33 
wheat Log Y = 5-029 •^  0.262 Log X 0.66 Yes 
Barley Log Y * 5.163 — 0.935 Log X -0.43 
iBram Log Y = 7.339 — 1.339 Log X -0.79 
Hrhar i_og Y = 3.010 •*• 0.181 Log X 0.30 No 
Hustard Log Y = 2.1B4 f 0.52S Log X 0.57 Yes 
Sugarcane Log Y = 6.505 f 0.259 Log X 0.72 Yes 
Potato Log Y = 3.156 •*• 0.959 Log X 0.94 Yes 
CoTiton Log Y = 5.170 - 1.026 Log X -0.5B 
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<i) Maize: The prices o^ maize na^ increased by 191.5 per 
cenr. It s proaucrion has increasea marginally. The 
correlation coe-f-f ici ent was - 0.33 and the regression equation 
was Log Y ^ D.iov - u.261 Log A, 
\ii/ Bajrat The prices of oajra nas increased by 153.6 per 
cenr out its proaucrion has deciinea oy 52.8 per cent. A 
negative correlation was observed between price and production 
a-f oajra. Tne correlation coef-f icient was -0.37. The 
regression equation was i_og Y = 4.37 - u.457 Log X. The graph 
also supports tne results. 
<iii> Jowars Tne prices ot jowar has increased by 201.9 per 
cent Dut its production nas decreased oy 45.7 per cent and a 
negative relation was ooserved. Tne correlation coef-ficient 
was -0.45. Tne regression equation was uog Y •= 3.613 - 0.691 
i_og A. Tne grapn also corroborates tne results. 
(iv; Barley: The prices of oariey nas increaseo by 20S.3 per 
cent out its production has decreased oy Bi.4 per cent. The 
correlation coefficient was -3.43. Tne regression equation was 
i_ag T = 5. ito3 - 5.935 L.og X. The graph also supports the 
results. 
iv; Qram: Tne prices of gram nas increasea oy 628.4 per cent 
out Its production has declined by 90.9 per cent and a negative 
correlation was recordea. Tne correlation coefficient was -
W.79 ana tne regression equation was uog Y = 7.339 - 1,539 Log 
A. Tne grapn a'< so snows the negative relation between price and 
proauction. 
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JL. fNon-roooarainss 
The non-toodgrains which showed positive correlation 
were: 
(i) Potato: The prices of potato has increased by 506.4 per 
cent and its production has also recorded an increase of 355.4 
per cent. The average yield was about 264 quintals per hectare 
in this district. The correlation coefficient was 0.94 which 
was significant at all levels of significance. The regression 
equation was Log V = 3.156 •^  S.9B9 Log X. The graph also shows 
a nign degree of positive correlation. 
(ii> Kustard: The prices of mustard has increased by 330.1 per 
cent and this has positively influenced its production which 
nas increasea ijy iSi.i per cent. The correlation coefficient 
was 5.57 which was significant at one per cent level. The 
regression equacion was Log Y = 2.154 -•- w.525 Log X. The graph 
also shows a high degree of positive correlation between price 
and production of mustard. 
(ili> Sugarcane! The prices of sugarcane has increased by 
442.3 per cent so has its production by 74.S per cent. The 
correlation coefficient was w.72, which was significant at one 
per cent level- The regression equation was Log Y = 6.505 + 
W.259 Log X. The graph also supports the results. 
The non-foodgr^in which recorded negative correlation 
was: 
Cotton: The prices caf cotton has increased by 377.2 per cent 
but its production has declined by 45 per cent. A negative 
correlation was observed between price and production of 
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c o r t o n . Tne c o r r e i a r i o n c o e - f t i c i e n t was - w . 5 8 a n d t h e 
r e g r e ' 3 ' 5 i o n equaT : i an was L.ag Y = 5 , i ~ w - 1.o2t3 Log X. The g r a p h 
a i s D j u s t i f i e s t n e r e s u i r s . 
4 . Z . 4 . u n ^ z i a o a d D i g ^ r i c t : 
Tne proaucTLion of arnar (.£.93;, pocato <0.90), mustard 
\u.a9), wneat v5.a6;, oajra \i3.a4i, barley <0.B0), rice 
ikj.~5j, jowar vEi-es^ ; and maize v0.59> responaed positively and 
"^ itrongiy ro rneir increasing prices while sugarcane (0.35) 
regisrerea a low Degree o-r positive correlation. Negative 
reiarion was recorded by cotton \-0.40; and gram <-0.32) in 
rni<= District vTaoJe 4.9 ana Figure H,^). 
I. Foodgrainst 
Tne fooagrains whicn recoroea a positive correlation 
were: 
<i/ Arhar: Tne prices of urnAr nas increaseo oy IBB.2 per cent, 
so nas its proouction wnicn nas increaseo oy 324,2 per cent and 
a strong positive correlation was ooservea. The correlation 
coefricient was ti. 93 wnicn was significant at all levels of 
signi T icance. ~ne regression equation was Log Y -- -1.562 + 
1. aijii i_og A. Tne grapn also snows almost a perfect positive 
correlation oetveen price ana production. 
VIi; wneat: Tne prices of wneat nas increased by 129-6 per 
cent, so 15 its proouction oy ii3.a per cent. The average yield 
was aoout 27,25 quintals per nectare. The correlation 
coefficient was iZi.B9, wnicn was significant at one per cent 
level. Tne reg'ession equation was i_og Y = 3.921 + 0.69 Log 
'. Tne grapn also snows a nign Degree of positive relation. 
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TABLE 4.9 RELATION BETWEEN PRICE AND PRODUCTION IN BHAZIABAD 
DISTKICT 
ur-ap= Regression Equation Correlation 
Co-efficient 
0.7B 
U.60 
U.B4 
0.59 
u. 59 
U.80 
-0.32 
0.93 
0.89 
0.35 
0.90 
-0.40 
Significant 
in case of 
posit1ve 
rel ation 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Rice Log r = 2.o3B t- u.to7o uog A 
Jowar Log Y = 0.631 + 0.944 Log A 
Bajra uog T =-0.459 -^  2.Ji73 uog A 
naize i_og Y = 3.107 + 0.788 Log A 
wneat i_og Y = 3.92i -«- G.o9 i_og X 
Barley uog / = 1.218 + 1.008 Log A 
5ram uog Y = 4.lui - G.254 uog A 
Arhar Log Y =-1.562 + 1.BOO Log A 
nustara uog Y = 0.397 + 1.553 Log A 
Sugarcane Log Y = 6.242 + 0.122 Log X 
rota-co uog i = 4.088 + 0.526 Log X 
Cotton Log Y = 3.256 - 0.416 Log A 
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Mxij Bajra: The prices and production o-f bajra has increased 
oy 97.2 per cent ana 227 per cenr. respectively. The average 
yieia was also increased ana it was aaout 15 quintals per 
Hectare in tnis oistrict. The correlation coe-f-ficient was 0.84 
wnicn was signi-rleant at one per cent level. The regression 
equation as i_og T = -Ci. 459 -^  2.i73 Log A. The graph also 
supports tne results. 
Mv/ Barley: Tne prices ano pronuction of narley has increased 
oy iZ2.5 per cent ano ioB.7 per cent respectively. The 
correlation coefficient was 0.80 wnicn was significant at one 
per cent level. Tne regression equation was Log Y =« 1.218 + 
I.wwa Log K. Tne grapn also carrooorates tne results. 
vv; Ricei Tne prices of rice nas increased by 213.5 per cent 
<Tna rnis nae infiuentr»a x-cs produccion poaitively. ThP 
proouctjon nas increased oy 4o.S per cent. The average yield 
of rice was aoout 13.5 quintals per nectare in the district. 
Tne correlation coefficient was 0.78, wnich was significant at 
one per cent level. Tne regression equation was Log Y = 2.638 + 
(fl.o7o uog A. Tne grapn also shows tne positive relation. 
ivi-» Jowar: Tne prices of jowar nas increased by 133.9 per 
cent so nas its proouction by 7i.4 psr cent. The correlation 
coefficient was 0.£30 wnicn was significant at five per cent 
i evei . Tne regression equation was i_Dg 1 = 0.o31 + 0.944 Log X. 
Tne grapn also supports tne results. 
vvii) Haize: Tne prices of maize nas increased by 176.3 per 
cent ana tne proauction of maize responaed positively to its 
increased prices. Tne correlation coefficient was 0.59 which 
was significant at five per cent level. The regression 
equation was Log Y = 3. i«7 -^  0.785 Log A. The graph also 
corroDorates tne results. 
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The only foodgrain which Bhowed negative correlation was: 
i. Gram: The prices of gram has increased by 304.7 per cent 
DUX. its production declined by 45.6 per cent. The correlation 
coer-ficienT: was ~io.32 and the regression equation was Log Y = 
4,iwi - S.254 Log X. The graph also shows the negative 
reiarionship. 
2. Non-foodqrains: 
The nop-foodgrains which recorded positive correlation 
were: 
<i> Potato: The prices and production of potato has increased 
oy 32S. i per cent and 163.4 per cent respectively and a strong 
positive correlation exists between price and production of 
potato. The correlation coefficient was w.90 which was 
significant at ail levels of significance. The regression 
equation was Log Y = 4.566 -t- 0.526 Log X. The graph also shows 
a high degree of positive relation. 
(ii> Hustard: The prices of mustard has increased by 56.3 per 
cent and its production has increased by 396.4 per cent- The 
correlation coefficient was ».69 which was significant at one 
per cent level. The regression equation was Log Y = 0.397 + 
i.553 Log X. The graph also shows a high degree of positive 
relation. 
viii) Sugarcane: The prices of sugarcane has increased by 
153.i per cent but its production increased marginally by 2.7 
per cent and a low degree of positive correlation was recorded. 
Tne correlation coefficient was £.35 which was not significant 
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at 5 per cent level. The regression equation was Log Y = 6.242 
•r Ki. iZ'Z Log A. The graph also corroborates the results. 
The only non-roodgrain which showed negative correlation 
was: 
Cotton: The prices of cotton has increased by 102.1 per cent 
out its production declined marginaiiy. The correlation 
coe-fi^icient was - 0.46, The regression equation was Log Y = 
3.25o - £.4i6 Log X. The graph also justifies the results. 
4.2.5. Bulandshahar Districts 
The production ot mustard iK».96>, wheat (0.B9), potato 
\S.72>, arhar vC66> and maize \w.6w> responded positively and 
strongly to their prices while low degree of positive 
corre'xaTCian was recorded by barley iw.4S>, sugarcane (0,41), 
DBjra vw.4i), rice (w. i3> and gram (io.S3>. The production of 
jowar <-0.55> and cotton (-i5.77> were negatively related to 
tneir prices \Tabie 4.10 and Figure 4.i0>. 
i- Foodoraina; 
The toorigrains which recorded positive correlation were: 
<i> wheat: The prices of wheat has increased by 252.2 per cent 
and this has positively effected its production, which has 
increased oy loi.o per cent. The average yield of wheat in 
this district was about 27.5 quintals per hectare. The 
correlation coefficient was 0-S9, which was significant at one 
per cent level. The regression equation was Log Y = 4,084 + 
5.736 i_og X. The graph also justifies the results. 
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TABLE 4.lOt RELATION BETWEEN PRICE AND PRODUCTION IN BULANDSHAHAR 
DISTRICT 
Crops Regression Equation 
Rice Log f = 3.943 f u.u56 Log X 
vjowar Log / = 5.111 - 0.97i Log X 
Bajra Log Y = 3.75 t D.239 Log X 
nai2e Log Y - 3.971 + 0.5S9 Log X 
w'neat i_og r = 4.064 -«- u.736 Log X 
Barley Log Y = 3.53 -^  0.362 Log X 
E>ram Log Y = 4.665 - 0.246 Log X 
Arhar Log Y = 2.931 + 0.336 L.og X 
fiustara L og Y - 2.605 + 0,566 Log X 
Bug arcane Log Y - 5.971 f U.3AO i_og X 
rorato L-og Y = 3.355 + 0.93 Log X 
r.or.-cop. cog V = 6.533 - 1.843 Log X 
Correlation 
Co-efficient 
0.13 
-0.58 
0.41 
0.60 
0.89 
0.48 
0.03 
0.66 
0.96 
0.41 
0.72 
-0.77 
Si 
in 
po 
re 
gni ficant 
case of 
si tive 
1 ation 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
r 
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(ii> Arhar: The prices of arhar has increased by 560 per cent 
while its production also recarderi an increase o-f 137.7 per 
cenT: and a positive correlation was observed. The correlation 
coefficient was 10.66 which was significant at one per cent 
level. The regression equation was uog V = 2.^31 + 0.336 Log X. 
The graph also shows a positive relation. 
(iii> naire: The prices of maize has increased by 183.5 per 
cent., its production also recorded an increase of 219.7 per 
cent. The correlation coefficient was 0.60 which was 
significant at one per cent level. The regression equation was 
t_og Y = 3.97i •«• i5.5a9 Log X. The graph also supports the 
f1ndi ngs. 
(iv) Barley: The prices of barley has increased by 223.5 per 
cent so nas its production by 96.5 per cent. The correlation 
coefficient was 0.46, which was significant at five per cent 
level. The regression equation was Log Y = 3.93 + 0.362 Log X. 
The graph also supports the results. 
Cv> Bajra: The prices of bajra has increased by 156.3 per cent 
so has its production, which also increased by 83.B per cent. 
Tne correlation coefficient was 0.4i, which was significant at 
5 per cent level. The regression equation was Log Y = 3.75 + 
0.239 Log X. The graph also justifies the results. 
<vi) Rice: The prices and production of rice has recorded 
increase of 250.5 per cent 14.7 per cent respectively. The 
correlation coefficient was 0.i3 which was not significant at 5 
per cent level. The regression equation was Log Y = 3.943 + 
0.056 t-og A. The graph also corroborates the results. 
vvii) 5ram: The prices of gram has increased by 608.4 per 
cent. Its production also increased marginally. A very low 
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•egree of positive correlation was observed. The correlation 
coe-f t icienr was u.u3, which was not significant. The 
regression equation was Log Y = 4.6c35- io.246 Log X. The graph 
also supports che results. 
Tne only fooagrain which snoweo negative correlation 
was: 
Jowar: Tne prices at jowar nas inczrea%ea by 213.4 per cent 
out ITS pronuction oecreased oy 29,0 per cent. The correlation 
coe-r-ficienr wa*^ -o.5« ana tne regression equation was Log Y = 
5.111 - w.97i i_og A. Tne grapn also corroDorates the results. 
2. Non-foodarains; 
Tne non-fooagrains which recorded positive correlation 
were: 
ii'j Hustardt Tne prices o-f mustard has increased by 315 per 
cent and this nas positively influenced its production which 
nas increasea oy i42,7 per cent. Tne correlation coefficient 
was S.9o wnicn was significant at all levels of significance. 
Tne regression equation was i_og Y = 2.ciio5 -f <d.566 Log X. The 
grapn also snows almost a perfect positive correlation. 
<ii; Potato: Tne prices of potato nas increased by 523.8 per 
cent, its proauction nas also increased oy 397.B per cent. 
Tne correlation coefficient was w.72 which was significant at 
one per cent level. Tne regression equation was Log Y = 3.355 + 
i3.93 Log A.. Tne grapn also supports tne results. 
viii; Sugarcane: Tne prices and proauction of sugarcane has 
increasea oy 3o3.7 per cent ana i57.i per cent respectively. 
Tne correlation coefficient was u.4i wnicn was significant at 
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5 per cent ievei. ihe regression equation was Log Y - 5.971 + 
ia.3i6 Log X. The graph also justlTies the results. 
The only non-foodgrain which recorded negative 
carrelation was: 
Cotton: The prices of cotton has increased by 424 per cent 
but its production has decreased by 52.6 per cent. The 
correlation coefficient was -w.77. The regression equation was 
log V - 6-533 - 1.B43 Log X- The graph also shows high degree 
of negative correlation between price and production. 
The present analysis reveals that in the study region, 
prices have affected the production pattern. The yield of all 
the crops have increased because of high yielding variety of 
seeds, fertilirers, pesticides, better irrigation facilities 
etc. 5 D now farmers ars getting more production from lesser 
a.rea and this has affected the cropping pattern also. 
On the basis of above analysis, we observe that there 
were two distinct categories of crops. In the first category, 
wheat and sugarcane are the prominent crops. Arhar. 
mustard,potato and rice also come in this category. These 
crops are remunerative and are favoured highly by the farmers. 
Although wheat is a foodgrain but it is treated like a cash 
crop because farmer earn the most from this crop in the study 
region. Sugarcane is another crop which is very papular because 
oi better returns. Rest of the crops like arhar. mustard and 
potato, gained importance in the last ten years or so and these 
crops are generally sown either with rotation with wheat Q 
sugarcane. Although rice is also quite remunerative but it 
needs adequate irrigation so this crop is popular more in the 
northern part of the region. The significant feature of this 
category is that these crops are provided with better and 
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ret-rlle land's, better irrigation, high yislding variety of 
seea-s, aoequare oose'^ of fertilizers etc. and much rzare «50 that 
tney can get iiaximum return. Tne secona category consists of 
'-nose crops wnose production has aeciineo and naturally the 
area unoer tnese crops nave also aecreasea. In this category 
coarse g r a m s like jowar. oajra. majze and barley were 
inciuaea. Gram ana cotton also come in tnis category. These 
were tnose crops wnicn are not so remunerative and the 
rarmer^ nave to invest more and tne returns (in comparison to 
tne crops from first category.; are not so nign. The farmers 
sow tnese crops in only tnat mucn of area, from where they can 
acniBve tne aesired production ana oecause of the improvement 
in tecnnoiogy tney can get tne aesirea proauction from lesser 
area tnat s wny tne area unner tnese crops have declined 
since sixties. 
On tne oasis of tne aoove analysis four distinct 
categories of crops could oe maae: 
i. In tne first category we nave incluaeo tnose crops which 
nave recoraea a nign percentage increase in area, production 
ana prices, Hustard, arhar. potato, sugarcane and wheat come 
unaer tnis category. 5o we ODserve tnat m the study region 
farmers are seen to respona to prices. Tney like to sow those 
crops wnicn are more profitaoie. But tnis aoesn't mean that 
tnere will oe a total snift from fooograins to cash crops as 
casn crops are more remunerative. Tne farmers of the study 
region aevote a significant portion of tneir land to raise 
tneir own requirements out in sowing tne surplus land they lool' 
to tne mar»et. Crops 1iKe mustara, arnar. sugarcane, potato and 
wneat are prim<d<riiy proaucea for money, wneat is also treated 
as casn crop ano it is an important crop of tne region. It is 
generally tne preferrea crop oecause of its price support, 
massive procuement oy tne government on farmers door step. 
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cash payments, technological advancement and sale o-f wheat 
straw. Sugarcane is another crop, which is very popular in the 
study region because o-f better yield and also because a 
number of sugar mills are situated in the study region. A shift 
of cultivation from coarse cereals to mustard because it needs 
only two waterings and it is high yielding and more 
remunerative. There was aniy a marginal area under mustard, 
arhar and potato in the sixties. These crops have gained 
importance in the last ten years or so. Arhar and mustard 
are grown in rotation with wheat, with the introduction of 
early maturing arhar a change in crapping pattern was witnessed 
Decause it can be cultivated in the normal cropping pattern as 
rne oonus crops. The new short duration variety of arhar takes 
only five months to mature. Thus prices have influenced area 
under these crops as farmers want to get maximum returns from 
their land. 
In the s£?cond category, we have included those crops, 
wnich have recorded a marginal increase in area, production 
anci prices, under this category comes ricB and maize. Although 
rice is also quite remunerative but it needs adequate 
irrigation, so this crop is more popular in the northern 
districts while the southern districts prefer maize as it needs 
less irrigation. 
In the third category we have included crops whose area 
and production has declined while there was marginal increase 
in prices. In this category Jowar^ baJra and barley were 
included. These coarse cereals are mainly grown for self 
consumption. They depends on rains and can do with out 
irrigation waters and inputs. Now-a-days even in rural areas 
people don't like to eat coarse cereals but they prefer 
eating wheat, "hese crops are often used as fodder. 
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In rne -iourth category, we have included those crops 
wnose ares and production have declined but the prices have 
increascn or a'>c i cai i y. under rhi s asitegory gram and cotton 
wei^e in<riudea. Area under gram declined inspire of its soaring 
prices. Tne cuitivarion of gram is not popular oecause of its 
low yieia, non—avaiiabl1ity of high yielding variety of 
=iee»aE , ix. is suscepribie to pests, diseases and weather 
1-i ((cruar i one inadequate facilities ar staring, traditional 
metnoas of processing, dehusking and miiiing of dal is carried 
on, Sioiiiariy cotton is also not favoured because it is also 
very susceptible to pests diseases and weather fluctuations. 
CHAPTER FIVE 
INFLUENCE OF OTHER IMPORTANT FACTORS 
ON CROPPING PATTERN 
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Mrea under crops &re iargeiy governed by physical, 
cultural, technoiogicai and economic taccors. Physical factors 
speci-fy the range of crops that can be grown in a region. It 
describes the production possibilities or crops and offers many 
choices but it does not determine as to which crop is most 
pro-fitable for a particular region. Economic factors have a 
determining inriuence on cropping pattern. It determines the 
particular kind or combination of crops, that are most 
profitable to be produced on the farm. Generally, cropping 
pattern foilowfd in India arc based on traditional system of 
subsistence farming. Where farmer tries to produce every thing 
ne needs like cereals, pulses, oilseeds, vegetables etc. The 
crapping pattern has risen out of necessity of farmer to become 
self reiient. But after the introduction of technology in 
agriculture the production possibilities have increased because 
of the use of costly inputs. The farmers have started to think 
of maximising their returns from their lands. The price which 
the farmer gets for the produce became of vital importance for 
them. 
In the previous chapter, it was observed that prices 
were certainly influencing the cropping pattern of the study 
region. There was shift in area from the cultivation of coarse 
cereals like jowar. bajram barley, pulses like gram and cash 
crops like cotton to the cultivation of cash crops like 
mustard, potato and sugarcane and pulses like arhar and fine 
cereals like wheat and rice. Area under crops like mustard, 
potato, sugarcane, arhar and wheat had Increased tremendously 
for the last twenty five years basically due to price 
enhancement. There was also a marginal increase in area under 
rice and maize. Area under bajra. barley, jowar. gram and 
cotton had decreased tremendously. Although price is a very 
important factor influencing the cropping pattern, but there 
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must be some other factors too which might be responsible for 
tne cnange. 
In this chapter an attempt has been made to examine the 
in-fiuence of important factors on the cropping pattern in the 
five districts of the upper Ganga-Vamuna doab from 1966-67 to 
i9v»5-^i. For the district of Ghaziabad the data were taken from 
1977-75 to i99S-9i. Twelve important crops namely, rice, jowar. 
pajra. maize, wheat, barley, gram, arhar. mustard, sugarcane, 
potato and cotton were taken into consideration. Multiple 
linear regression model explaining variations in acreage, based 
on iverioves Partial Adjustment riodei ' was applied (Nerlove, 
ri. , i95S> . The i.nportant factors effecting area under different 
crops considered were: 
i. Price of that particular crop in the preceding year, 
2. Production of that particular crop in the preceding 
year, 
3. irrigated area under that particular crop in the 
preceding yea:-, 
4. Area under that crop in the preceding year. 
The multiple linear regression model, used in our 
analysis is: 
"t " «o -^  bi P^_i ->• h2 Dt-1 •*• ^3 ^t-i * ^4 "t-1 •*• ^t 
where A^ = Area under any crop (in hectares) in year t. 
f^t-L ~ '^ •^"'" harvest price Cin Rs. per quintal) of that 
particular crop in year t-i 
^ - i - Production of that particular crop <in metric 
tons) in year t-i, 
I^ -i ~ irrigated area under that particular crop 
Cin hectares) in year t-i. 
*\-i = Area under that particular crop (in hectares) 
in year t—i 
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°a' °i ' °2' °3 *"° °4 " '^egression co-efficient a 
v^ = error term 
Now we briefly explain the cause of selecting these 
variables for this study. Firstly, we selected preceding year 
prices of a particular crop because in theory, given a free 
price mechanism, we expect, the supply of a commodity to 
increase when there is an increase in its prices and to 
decrease when there is a fall in its prices. 
Secondly, we have selected preceding years production of 
that particular crop as one of the explanatory variable. A 
higher level of the crop out put last year could enable 
farmers to meet their subsistence needs from the preceding 
years surplus of the crop. They may, allocate less area to that 
crop and re-allocate the area to the more remunerative crop or 
it my induce farmers to go again for that crop if it is 
relatively profitable to them. 
Irrigation is very essential part of agriculture these 
days, because of fluctuating nature of monsoon. Irrigation is 
defined as the application of water by human agency to assist 
the growth of the crop. Our study region is one of the highly 
irrigated area in the country, so the effect of preceding years 
irrigated area under that particular crop on its acreage is 
worth examining and has therefore, been taken as the third 
factor in the present analysis. 
The fourth factor selected is the ar&a under that 
particular crop in the preceding year, since the traditional 
cropping pattern is expected to play an important role in the 
allocation oi area under different crops. 
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Lastly we liave included an error term, we agree that our 
theoretical function is a simplification and we do not expect a 
perfect relationship between the area under a particular crop 
and explanatory variables. There were a number of 
considerations for the inclusion of an error term. Flret, the 
inclusion of all explanatory variables is neither possible nor 
feasible. The quantitative data for all the explanatory 
variables are not available. Moreover, use of a large number of 
explanatory variables in the structural equation would reduce 
the degree of freedom for estimating the parameters with 
adequate level of confidence. Therefor*, we have included c>nly 
those variables which are considered to be most important, 
necondiy, there is an element of randomness in human behaviour, 
which necessiates the inclusion of a random error term. 
Thirdly, we can never measure acreage response exactly, so we 
have included, measurement error in the error term. Inclusion 
of an error term allows us to proceed with our next step, which 
is to estimate statistically the acreage relationship using the 
data of area and the explanatory variables. 
H quantitative estimate is given of the change in 
acreage that results from a change in sacn explanatory variable 
and a test is made to see, if these coefficients differ 
significantly from zero. In order to assess the * Precision' of 
the estimates, we have calculated standard errors of the 
regression coefficients and enclosed them in brackets below 
their respective estimates. T' test has been applied to test 
the significance of each parameter. R (multiple correlation 
coefficient) , R'^  (square of multiple correlation coefficient) 
and F-vaiue to test the significance of estimated regression 
equations have been calculated and presented with the results 
in tables 3.i, 5.2, 5.3, 5.4 and 5.3. 
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Stxli we cannot claim our econometric model to be perfect 
oecause tney do not and perhaps can not, encompass all the 
economic data of the real world. Taking in to considerations, 
aii xne dara ana tne faccors tnat influence economic decisions 
of proouces would involve minute description and analysis of 
every economic unit in existence. Consequently, we have singled 
out wnat appear to oe tne most relevant data and from that we 
nave ouilt up an overall structure of acreage response. We have 
concentrated on the data and assumptions that seem to be most 
relevant in motivating. In eliminating the less important data 
ana in ouiidirg up a logical theoretical structure, we loose 
some contact with reality. But we gain in our understanding 
of tne overall operation of the acreage response phenomenon 
oecause tne considered factors were reduced to manageable 
proportions. 
Now we will examine the influence of the four important 
factors on the cropping patterns in the districts of the study 
region. 
3.1. FACTORS ACCOUNT I hi5 FDR CHANJBES IN AREA UNDER SELECTED 
CROPS IN SAHARANPUR DISTRICT 
Table 5.i is showing the values of co-efficients in the 
regression equations for changes in area under the twelve 
selected crops in Saharanpur district witn \i) Price of the 
particular crrp in the previous year, (ii> production af the 
particular crop in the previous year, (iii; irrigated area 
unaer tnat particular crop in tne previous year and <iv) 
preceeding years are under that particular crop respectively, 
as tne explanatory variaoles. We snail examine the influence of 
these four factors on area under foodgrains and non-foodgrains 
in tne district. 
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3.1.1. hoodqrainsi 
(i> Rice: The estimated regression equation for changes in 
area under rice is given below: 
H^ = Slots f H 5 . 7 P^_| "^  10.453 u^_| -B.fi79 l-^—i + 0.318 A^ -^j 
<6.4) (ia.22> <,iB.03> <0. IS) 
R-^  - B.753 f-value - 13.408 
The coe-fticients of price, production and area in the previous 
years were positive and significant while the coefficient of 
irrigated area was negative but significant. The multiple 
correlation coefficient was S.569 and the f-value was 15.40B, 
which was significant. 
ill) Jowarx The estimated regression equation for changes in 
area under jowar is given below: 
H^ = 136 - io.uido r^ -^^  "^  C 5 i 4 u^ __^  ~ 5.351 1^-1 "*" ^ -^^-^ ^ - 1 
<u.003> <S.05> <0.13> (0.11) 
R"^  = 5.637 F-valuB « B.774 
The coefficient of price and irrigated area under jowar in the 
previous years were negative but in the case of price, it was 
not significant. The co—efficient of production and area under 
JQwar in the preceding year were positive and were highly 
significant. Tf.e multiple correlation co-efficient was 0.798 
and the F-vaiue was 5.774, which was also significant. 
<iii) Bajra: The calculated regression equation for changes in 
area under bajra is given below: 
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(i.33) \B.i) (i.39) (0.27) 
n^ = 0.837 F-vaiue » 25.675 
The coe-f-ricient of price and preceding years area under bajra 
were positive and highly significant, while the coefficiants of 
production and irrigated area under baJra were negative but 
significant. The multiple correlation coefficient was 0.915 and 
the F-vaiue was 23.675 which was also significant. 
(iv) Haizex The estimated regression equation for changes in 
area under maize is given below: 
H^ = 23195 - 43.B9S r'-^-i ~ »6-i542 0^_^ -f i. S77 I^ _j + 0.444 A^-l 
W.63) <u.u2> (w.49) <0.23) 
R"^  = Ei.6i4 F-value " 7.903 
The coefficients of price and production of maize were negative 
and significant while the coefficients of irrigated area and 
maize acreage in the preceding year was positive and 
significant. The multiple correlation coefficient was 0.784 and 
the F-value was 7.933 and was significant. 
(v) Wheat! The calculated regression equation for variations 
in area under wheat is given below: 
H^ = 45654 •^  63.7B5 F^-i "*" ®'*S3 Q^-i ~*^'^^ -^ t-i "*" 0* ^^ ^-1 
\i2.69; VU.04) <io.£7) (0.069) 
R^ = B.595 F-value =« 42.619 
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The coefficient of irrigated area under wheat in the previous 
year was negative but insignificant, while the co-efficients 
of price, production and area under wheat in the previous year 
were positive and significant. The multiple correlation co-
efficient was «3.946 and the F-value was 42.619 and was highly 
significant. 
vvi) Barleyt The estimated regression equation for changes in 
Area under barley is given below: 
ft = -676 f 3.626 f^^-i ~ i9.4i9 O^-^ "*• 0.656 I^_i "•" 1.36 A^-l 
<2.24) <e.l8) (0.29) (0.6) 
R^ = e.S9i F-value « 7.225 
The coefficient of production of barley was negative and 
significant, rest of the variables snowed positive response 
which were significant. The multiple correlation coefficient 
was (3.769 and the f-value was 7.223 which was significant. 
(vli) Gram: The estimated regression equation for variations 
in area under gram is given below: 
A^ = 2244 - 5.976 r^_| •<• 0.136 u^_i -i.3S3 I^ _^i "•" 0.07 A^-j 
(1.17) (0.06) 10.27) (0.06) 
ft"^ = 0.S3O f-value = 29.482 
The coefficients of price and irrigated area under gram were 
negative and highly significant. While the coefficients of 
production and area of preceding year were positive of which 
the coefficient of previous year gram acreage was not 
significant. The multiple correlation coefficient was 0.923 and 
the f-value was 29.462, which was significant. 
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5.i.2. NQn-TOQdarainst 
\i) nuetardt The estimated regression equation for changes in 
area under mustard is given belowi 
H^ = -23c» -^i.9i3 ^t-i '*' ^-^^~ '\-i "2-i33 1^-1 "*" '^•Q®^ ^ - 1 
(13.43} iv.io7'i (fi.i57> (0.39) 
R-^ = W.954 F-vaiue =« 103.695 
Tne coe-rficier.t of only irrigated area under mustard was 
negative and significant. While price, production and previous 
years mustard acreage recorded positive response and were 
significant. The multiple correlation coefficient was 0.977 and 
the f—vaiue was i03.cj95 which too was highly significant. 
<ii/ Sugarcanei The cxaculated regression equation for 
variations in area under sugarcane is given below: 
H^ = 4356/ -f io2./Z^ '^ t-i "^  B.Swo 0^_^ -»• i.036 I^ _^i ~ 0.495 A^_i 
<2i.4> <0.uu2> (0.12) (0.24) 
R'^  = 0.972 F-vaiue = 173.571 
Tne coefficients of price, production and irrigated are« under 
sugarcane were positive and significant but previous year area 
under sugarcane was negative and significant. The multiple 
correlation coefficient was 0.956 and the f-vaiue was 173.571 
wnich was highly significant. 
(iii) Potato: The esimated regression equation for changes in 
area under potato is given below: 
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A^ = 43567 + 15Z.723 P^_j + 0.005 O^.j, + 1.036 I^.j - 0.495 A^-j 
<2i.4> («.8£2> \u.12) (0.24) 
n^ = 0.V/Z F-value « 173.371 
The coefficients of price, production and irrigated area under 
sugarcane were positive and significant but previous year area 
under sugarcane was negative and significant. The multiple 
correlation coefficient was 0.956 and the f-value was 173.571 
which was highly significant-
<iii) Potatoi The esimated regression equation for changes in 
area under potato is given below: 
l^^ = i46 f i9.626 ^^—i "* 0.6270 0^-i "*• 0.S»27 I*._i ~ 0.068 A^ ._j 
v0.05> <0.29> (0.01) (0.36) 
R"^  « 6.943 F-value « 82.719 
Only the coefficient of preceding year area under potato showed 
negative response while the coefficients of price, production 
and irrigated area under potato were positive and significant. 
The multiple correlation coefficient was 0.971 and the F-value 
was 52.719 which was also significant. 
(iv) Cotton: The calculated regression equation for variations 
in area under cotton is given below: 
i \ = 145 -^  w.iSi r^_^ •«• 0.325 \ - i - 2.016 i^_^ + 0.307 A^_j 
(fi-Of) (0.01) (0.96) (0.04) 
R^ = 0.677 F-value - 10.479 
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Only the coe-f •'iclent of irrigated area under cotton was 
negative, while rest of the variables were positive and 
significant. The multiple correlation coefficient was 0,823 and 
the f-vaiue was 10.479 and it was also significant. 
In 5aharanpur district, the coefficient of price was 
positive in rice, baJra. wheat, barley, arhar, mustard, 
sugarcane, potato and cotton. Of which, bajra and barley ara 
subsistence crops and barley is mostly grown as fodder crop. 
This shows that even subsistence growers are responsive to 
price changes. Rice and wheat are the other two fine cereals 
which are responsive positively to the increasing prices. A 
possible explanation is that under conditions of rising prices, 
t'ne farmers would increase the area to provide sufficient food 
for the farm family because it would be costlier for them to 
meet their subsistence requirement from market and the surplus 
production is sold in the market. Pulse crops and cash crops 
are grown basically for narket and any increase in their prices 
goad the farmers to increase the acreage under these crops. 
The coefficient of production was positive in the case of 
rice, jowar. wheat, gram, arhar. mustard, sugarcane, potato and 
cotton. Of them, except for jowar rest of the crops are 
profitable to the farmers and increase in production means more 
income. This induces farmers to go again for the cultivation of 
the same crop, which are relatively profitable to them. Jowar. 
is grown mainly as a fodder crop and its production also 
influences its acreage positively. Negative response of 
production was observed in case of baJra. maize and barley. 
These crops are coarse cereals and are not produced for market. 
H higher level of production in the last year could enable 
farmers to meet their subsistence needs from the preceding 
years surplus of the crop. They may allocate less area to these 
crops and reallocate the area to more remunerative crops. 
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The impact of irrigation is one of the important and 
complex phenomena of agriculture. The coefficient of irrigated 
area was positive in case of maize, barley, arhar. sugarcane 
and potato, which means that if these crops are given adequate 
water supply which will lead to increased production and 
uitimateiy their acreage would also increase. 
Lastly the coefficient of preceding years area which ia 
positive in case of rice, jlowar. baJra. maize, wheat, barley, 
gram, arhar. mustard and cotton. This shows that the area 
under a crop in the preceding year plays an important role in 
allocation of area during the current year. This suggests that 
allocation of area under the crop is influenced by the 
preceding years cropping pattern and farmers hesitate to change 
the cropping pattern and they stick to the traditional cropping 
pattern. Sugarcane and potato showed negative response which 
indicates that for cash crops farmers are taking risk and are 
going for new crop combinations to get maximum return from 
their lands. 
5.2 FACTORS ACrOUNTING FOR CHANGES IN AREA UNDER SELECTED 
CROPS IN HUZHFFHRNHGHR DISTRICT; 
Table 5.2 is showing the values of coefficients in the 
regression equations for changes in area under the twelve 
selected crops in Huzaffarnagar district with <i) price of the 
particular crop in the previous year, <ii) production of the 
particular crop in the previous year, Ciii) preceding years 
irrigated area under that particular crop and (iv> preceding 
years area under that particular crop respectively, as the 
explanatory variables. We shall examine the Influence of these 
four factors on area under foodgrains and non-foodgrains in 
this district. 
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5.2.1. Foodorainai 
ii'j Ricet The estimated regression equation -for changes in 
area under rice is given below: 
H. = iioi -•- 13.So P^_i "^ 10.654 0^-1 ~ ia.276 I^-l "*" ^-^^^ ^ - 1 
<2.63> <u.io22> <w. 12) <0.33) 
R-^  = ia.792 F-vaiuB = 19.038 
The coe-fticients of price, production and area under rice in 
the previous year were positive and significant while the 
coefficient of irrigated area under rice showed negative 
response, but was significant. The multiple correlation 
coefficient was 43.59 and f—value was 19.038 which was also 
significant. 
<ii) Jowari The calculated regression equation for variations 
in area under jowar is given below: 
H^ = i I i - £».323 r^_i ~ i.523 <\_j^ •*• 2.345 ^t-i "*" 0-3^2 A^_i 
<u.24> iia.45> (1.23) (0.71) 
n'^ - S.54,> F-value « 5.941 
The coefficients of irrigated area and area of the previous 
year under jowar were positive but only the coefficient of 
irrigated area was significant. The coefficients of price and 
production were negative but significant. The multiple 
correlation coefficient was S.737 and the f-value was 5-941. 
(iii) Bajra: The estimated regression equation for changes in 
area under bajra is given below: 
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Hi. = 40fi •*• 2.977 P^-i ~ 5 . 3 S Y 0^ .-1 "^  w.4i5 1^ .-1 * ®'853 '^-l 
(i.06> <0.i5> <u.01> (0.39) 
R^ =« W.649 f-value » 9.245 
The coefficient of proo'uctxon was negative and significant, 
while the coefficients of price, irrigated area and preceding 
years area under taaira were positive and significant. The 
multiple correlation coefficient was iS.8l3£i and the f-value was 
9.245, which too was significant. 
iiv) Haizet The calculated regression equation for changes in 
area under maize is given below: 
Hj. = 12616 - 45.33 t^^^^ •*• «-«77 <\_i •*• S.52i 1^ .-1 "*" 0-306 A^-j 
(3.61) <0.73) V0.24> <0.14> 
«"^  = 10.619 F-value « 8.123 
The coefficient of price was negative and highly significant, 
while the coefficients of production, irrigated area and area 
under maize in the previous year were positive but the 
coefficient of production was not significant. The multiple 
correlation coefficient was £.787 and the f-value was 8.123, 
which too was significant. 
vv> Wheati The calculated regression equation for changes in 
area under wheat is given belows 
f\ == 60306 •»- 59.B5 pj._^ •^  0.041 i\-i - 5.39 I^.j + 0.193 \^i 
<3.4i) (0.02> (0.24) (0.07) 
R^ = 0.579 F-value = 36.323 
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The coe-f-ricients of price, production and area of the preceding 
year under wheat were positive and significant, while the 
coefficient of irrigated area was negative but significant. The 
multiple correlation coefficient was B.935 and the f-value was 
36.323, which too was significant. 
(vi) Barleyt The estimated regression equation for variations 
in area under barley is given below: 
Hj^  a> 54 - B.5 Pt-i ~ B.36i Qj-_i "*" B.563 I^-i •*" 0»688 A^-l 
\u.2i) <u.S3> vfi.06} (61.33) 
n'^ =* w.53i F-value «• 5.661 
The coefficients of price and production were negative of which 
the coefficient of production was not significant. The 
coefficients of irrigated area and preceding years area under 
barley were positive and significant. The multiple correlation 
coefficient was 2.729. 
(vii; Grami The calculated regression equation for changes in 
area under gram is given below: 
Hj. =» 1573 -2.516 P^-i "^  S.449 u^-i •*• i. 429 1^ .-1 ~ 0.042 A^ ..^  
<2.46> <0.22> <i9.69) (0.02) 
R^ = W.943 F-value « 85.909 
The coefficients of production and irrigated area were positive 
and significant, while the coefficients of price and preceding 
years area under gram were negative of which the coefficient of 
price was insignificant. The multiple correlation coefficient 
was W.972 and the -f-value was 55.909, which too was 
significant. 
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(vlii> Arhari ihe estintated regression equation for changes in 
area under arnar is given belows 
Hj. = -42 -^  i.73 P^ -i "*" ®-3«»4 Q^-i •*• i-B59 I^ -i ~ 0.718 Aj._j 
v«3.5i> (<3.23> \w. i4) (0.34) 
n^ " U.B75 F-value « 35.983 
The coefficients of price, production and irrigated area were 
positive and significant, while the coefficient of area under 
arnar in the preceding year was negative but significant. The 
multiple correlation coefficient was 0.937 and the F-value was 
35.953 which was also significant. 
5.2.2 hion-foodorainsi 
<i) Hustardi The estimated regression equation for variations 
in area under mustard is given below: 
Hj. = -136 -^  6.253 P^-i "^  B.fioi *\-i "^  i. 46 i^- —^ ~ 1 • 283 t\—i 
vi.03> iu.ia3> v«B.69> (0.61) 
R-^  = B.95 F-value = 95 
The coefficients of price, production and irrigated area were 
positive and significant, while the coefficient of preceding 
years area under mustard was negative out significant. The 
multiple correlation coefficient was 8.975 and the f-value was 
95, which too was significant. 
(li> Sugarcane* The calculated regression equation for changes 
in area under sugarcane is given below: 
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H- = 2S94i •^  25o.25 r^-i •*• 5.«552 »\-i "*" ^ -^®^ ^t-1 ~ 0-295 A^ ._j 
(14.3> (fi.eai) via.64) <0. 13) 
R^ = i5.=r55 F-value - 411.66 
The coefficients of price, production and irrigated area wer« 
positive and significant while the coefficient of preceding 
years area under sugarcane was negative but significant. The 
muitipie correlation coefficient was B.994 and the f-value was 
4ii.66, which wes highly significant. 
(iii; Potatoi The calculated regression aquation for changes 
In area under potato i* given below: 
H^ = 453 -^  i - 54~ >^x.-i "*" ^-*5^^ ^ - i ~ fi.»67 i^ .^ - 0 . 5 6 Aj._j 
i&.23> \ ia.63i> (o.u3> ( 0 . 2 6 ) 
tk^ = e.972 F-value » 173.57 
The coefficients of price and production were positive and 
significant, while the coefficients of irrigated area and area 
under potato in the previous year were negative but 
significant. The multiple correlation coefficient was 0.9B6 
while the f-value was 173.37, which too was significant. 
vlv) Cottoni The estimated regression equation for variations 
in area under cotton is given below: 
« \ = ifiofi -I- 0 .166 P^_^ - i . 2 4 4 u^..^ f 0 .432 I^_j^ + 0 .338 A^._j 
v0.47> \ia.45> (u.23> <0. 14) 
R^ = 0 . 5 6 i F -va lue = 3 0 . 9 7 1 
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The coefficients of price, irrigated area and preceding year's 
area under cotton were positive and significant while the 
coefficient of production was negative but significant. The 
multiple correlation coefficient was B.925 and the f-value was 
3w.97i, which was also significant. 
In riuzaffarnagar district, the coefficient of price was 
positive in the case of rice, bajra. wheat, arhar. mustard, 
sugarcane, potato and cotton. Rice, baJra and wheat are 
foodgrains, whose area showed positive relations with its 
prices. These crops are grown for self consumption but their 
prices also attracts farmers to sow them on more area because 
the surplus production is sold in the market, rice and wheat 
are quite remunerative. Rest of the crops which showed positive 
relation were primarily grown for the market and that's why the 
coefficients of these crops were positive and shows that an 
increase in prices attracts farmers to increase the area under 
these crops. 
The coefficient of production was positive in case of 
rice, maize, wheat, gram, arhar« mustard, sugarcane and potato, 
unce again most of these crops are remunerative and increase in 
production means more returns and it induces farmers to 
allocate more area to these crops. The coefficient of 
production was negative in case of Jowar. baJra. barley and 
cotton and except for cotton all the other crops • are coarse 
cereals. These crops are not grown for market and a higher 
level of product of these crops in the previous year could 
enable farmers to meet their subsistence needs from th« 
preceding yeare surplus. They may allocate less area to those 
crop and reallocate the area to the more remunerative crop. 
The coefficient of irrigated area was positive in case of 
jowar. bajra. maize, barley, gram, arhar. mustard, sugarcane 
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and cotton, which means that increase in irrigated area will 
increase the acreage under these crops nBXt ymar. These crops 
either are not provided adequate irrigation or they need more 
irrigation and when they are provided increased irrigation, the 
production is increased and ultimately their acreage also 
increases. The coe-fficient of irrigated area was negative in 
case o-f rice, wheat and potato this indicates that these crops 
arG getting adequate irrigation and any increase in irrigation 
will adversely effect the acreage. 
The coefficient of preceding years area was positive in 
case of rice, jowar. baJra. maize, wheat, barley and cotton. 
This in a way, suggests that traditional cropping pattern is 
one of the important factor which accounts for the cultivation 
of these crops. The coefficient of preceding years area was 
negative in case of gram, arhar. mustard, sugarcane and potato, 
these crops ^rs grown largely for the market and for these 
crops, farmers are taking risk and maximum available lands arm 
devoted to these crops. This shows a change in cropping pattern 
and also from ^subsistence farming to commercial farming. 
3.3. FACTORS HCCOUNTINS FOR CHANGES Ihl AREA UNDER SELECTED 
CROPS IN HEERUT PISTRICTi 
Table 3.3 is showing the values of coefficients in the 
regression equation for changes In arBa under the twelve 
selected crops in Heerut district with <l> the pric« of the 
particular crop in the previous year, viii production of the 
particular crop in the preceding year, (iii> preceding years 
irrigated area under the particular crop and <iv) preceding 
years arma under the particular crop respectively as the 
explanatory variables. We shall examine the influence of these 
four factors on area under foodgrains and non-foodgrains in 
this district. 
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5.5.1. FoQdqrainmi 
(I) Ricsi The estimated regresaion equation for changes in 
area under rice is given belowi 
Hj. = 7947 f 17,C3 P^-l "* ^•'3^3 u^-i - 1.8B9 i^-i "*• 1-27 A^_i 
(4.29) iia.Sii (w.49) (0.58) 
R"^  = u.6iZ(3 F-value " 7.658 
The coefficients of price, production and preceding years area 
under rice were positive and significant, except for the 
coefficient of production, which was not significant. The 
coefficient of irrigated area was negative but significant. The 
multiple correlation coefficient was 3.775 and the F-value was 
7.655. 
(II) Jowari The estimated regression equation for variations 
in area under jowar is given below: 
H^ = 225 - 1.152 F^_i ~ 0.933 u^-j "•• «B. 145 I^_i + 0.74B A^_i 
<ia.5> \u. 13) V0.U6) (Q).06} 
R'^  « W.779 F—value =» 17.624 
m e coefficients of price and production were negative and 
significant, while the coefficients of irrigated area and 
preceding years area under Jowar were positive and 
significant. The multiple correlation coefficient was 0.883 and 
the f-value was 17.624, which was also significant. 
(ill) Bajra: The calculated regression equation for variations 
in area under baJra is given below: 
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H^ = -ii2/ t- 2.a59 r^_^ - io.S^4 u^_i "^  i. 9o3 I^ -i + 0.Q53 f\^-i 
<i.37> <iifl.39) \v,22f (0.083) 
rc^ = 0.744 F-vaiue = 14.531 
The coetficients of price, irrigated area and preceding years 
area under PoJra were positive and significant, while the 
coefficient of production was negative and significant. The 
muitipie correlation coefficient was iZJ.563 and the f-value was 
i4.53i, which too was significant. 
<iv) Haizet The estimated regression equation for changes in 
firca under maize is given below: 
iHj. = 2\a72y - 132.0S P^-^ "^  fi. iw6 0^_2 -r w.926 I^-j ••• 0.315 A^ -^j 
<i7.9S> <ia.05> (u.46> (0.15) 
n"^  = »5.646 F—value « 9.124 
Tne coefficients of production, irrigated area and preceding 
years area under maize were positive and significant while the 
coefficient of price was negative out highly significant. The 
muitipie correlation coefficient was ia.B&A and the f-value was 
•r.i24, which was also significant. 
(v; Wheati The calculated regression equation for variations 
in area under wheat is given below: 
H^ = 6 6 7 5 4 -»- o i . i F^._^ •*• i 3 . w 6 i 7 u^_^ - fi.695 i ^ - i "•" 1 . 3 9 6 Aj._j 
i 5 . 6 3 > {u.%a2> i»o.33> ( 0 . 2 7 ) 
" ^ = W.B74 F - v a i u e « 3 4 . 6 8 
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Tne coe-fficient of price, production and preceding years area 
unaer wneat were positive and significant. The coefficient of 
irrigated area was negative but significant. The multiple 
correlation coefficient was fi.935 and the f-value was 34.68 
wnicn was also significant. 
<v) Barleys The estimated regression equation for changes in 
area under barley is given below: 
H^ = -986 •»• ii.357 r^^^ - tf.654 O^-i "^  a.4«9 i^-l "*" ^ "^^ '^-l 
v2.36> (0.33> <B.i9S) (0.13) 
R"*^  = B.944 F-value = 84.258 
Tne coefficients of price, irrigated area ana preceding years 
area under oariey were positive and significant, while the 
coefficient of production was negative but significant. The 
multiple correlation coefficient was io.972 ano the f-value was 
54.255, wnicn was also significant. 
(vii> 5raini The calculated regression equation for variations 
in area under gram is given below: 
H^ = 743 - i.9ao P^_j^ -^ ia.2ii 0^_^ -«• i. 03o I^-j + 0.163 A^ ._j^  
^i.43; vw.i; \»3.49> (0.17) 
R"^  = iS.966 F-vaiue « 142.059 
Tne coefficients of production. Irrigated area and previous 
years area under gram were positive and significant, while the 
coefficient of price was negative and was not significant. The 
multiple correlation coefficient was 0.953 and the f-value was 
142-659 wnicn was also significant. 
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vviil) Arhar: The estimated regression equation for changes in 
area under arhar is given below: 
H^ = -704 •>• 4.462 f^ -t-i "^  *5.334 Uj^ __j •»• B.55i i^-^ ~ 1.262 A^_i 
vi.95> iu.35> iu.24> (0.61) 
R"^  = ia.7VJ7 F-vaiue = 12.065 
The coefficients o-t price, production and irrigated area were 
positive and signitleant. The coefficient of preceding years 
area under arhar was negative but significant. The multiple 
correlation coisfficient was i3.S4i and the f-value was 12.B65, 
which too was significant. 
3.3.2. non-foodaraingi 
(i> Hustardf The estimated regression equation for changes in 
area under mustard is given below: 
A^ = -1021 + 0.706 P^_j + 0.414 (\_i -r 0.796 I^ ._i - 1.839 A^-i 
<0.33> <0.19> (0.06) (0.B3) 
R'^  = 0.943 F-value •= 91.154 
The coefficients of price, production and irrigated area were 
positive and significant while the coefficient of preceding 
years area under mustard was negative but significant. The 
multiple correic<tion coefficient was 0.974 and the f-value was 
91.154, which too was significant. 
(ii) Sugarcane: The estimated regression equation for changes 
in area under sugarcane is given below: 
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Aj. = 62996 + 183.943 P^ _j, + 0.212 Q^_^ i- fi. 109 1^_^ - 0.281 {\_^ 
v2i.61) (0.105) <0.04) (0.12) 
n-^  = u.9<44 F-value = 84.285 
The coe-fficients of price, production and irrigated area were 
positive and significant while preceding years area under 
sugarcane was negative but significant. The multiple 
correlation coefficient was £.972 and the f-value was 84.285, 
which was also significant. 
(iii> Potato: The calculated regression equation for changes 
in area under potato is given below: 
Hr = 2033 -f 3 . 2 6 5 P i - - ; "*• 0 . 6 0 9 Uj._2 ~ 0 - 4 0 8 I ^ - j - 0 . 7 4 6 A^,_i 
<i0.9> ( 0 . 3 0 ) <0.2> ( 0 . 3 6 > 
tk^ = 0.954 F—value = 103.695 
The coefficients of price and production were positive and 
significant, while the coefficients of irrigated area and 
preceding years area under potato were negative and they too 
were significant. The multiple correlation coefficient was 
0.977 and the f-value was 103-695, which was also significant. 
iiv) Cotton: The estimated regression equation for changes in 
area under cotton is given below: 
H^ = ii59 - L.Q22 P^ -.^  -^  0.152 u^_j ^ i.i46 I^ _j - 0.271 A^_i 
(0.79> (0.6e> <fi.13) <0.12> 
«'^  = 5.955 F-value = 114.047 
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The coefficients of price and preceding years area under cotton 
were negative but significant, while the coefficients of 
production and irrigated area were positive and significant. 
The multiple correlation coefficient was 0.979 and the f-value 
was j.i4.»547, which too was significant. 
In Heerut district, the coefficient of price was positive 
in the case of rice, QAiEjit wheat, barley, arhar. mustard, 
sugarcane and potato. Of these crops, bajra and barley are 
suosistence cr-ops and this snows that even subsistence growers 
are responsive to price changes. Rice and wheat are fine 
cereals but they are as remunerative as the cash crops, so 
these two crops are also responsive to price. The remaining 
crops are cash crops, which are grown for market and farmers 
are allocating more area to these crops due to the increase in 
their prices. 
The coefficient of production was positive in case of 
rice,maize, wheat, gram, arhair mustard, sugarcane, potato and 
cotton, unce again except for the coarse cereals the area under 
all the other crops are responsive to the production. Increase 
in production means that the farmer can sell more of their 
production and gain more income. The negative coefficient of 
production was observed in jowar. baJra and barley. These crops 
are not grown for market and are used as food and fodder crop. 
Previous years higher level of production enables the farmers 
to meet thei'" subsistence requirement from the surplus 
production and allocate less area to these crops. Thus there is 
shift in areci from the cultivation of coarse cereals to the 
cultivation of profitable crops. 
The coefficient of irrigated area was positive in case of 
jowar, bajra. maize, barley, gram, arhar. cnustard, sugarcane 
and cotton. Increase in irrigated area under these crops will 
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lead to increase in prcsduction and subsequently increase in 
their acreage also. Rice, wheat and potato are negatively 
related to the coefficient of irrigated area, which means that 
these crops are well irrigated. 
The coefficient of preceding years area was positive in 
case of all the foodgrains. This shows that farmers of this 
district are stiii more or less associated with traditional 
•farming. However, the preceding years area under cash crops 
were negatively related. This shows that for cash crops farmers 
are allotting land which were earlier devoted to other crops 
and they are shifting from traditional farming to market 
oriented farming. 
3.4. F H C T O R S H C C G U N T I N S FOR C H M N S E S IN AREA UNDER SELECTED 
CROPS IN GHAZIABAD DISTRICT 
Table 5.4 is showing the values of coefficients in the 
regression equations for changes in area under the twelve 
selected crops in Ghaziabad district with (i) price of the 
particular crop in the previous year, (ii> production of the 
particular crop in the previous yesir ^ (iii) preceding years 
irrigated area under that particular crop and <iv) preceding 
years area under that particular crop respectively, as the 
explanatory variables. Me shall examine the influence of these 
four factors on area under foodgrains and non-foodgrains in 
this district. 
3.4.1. Foodorainsi 
(1) Ricei The estimated regression equation for changes in 
area under rice is given below; 
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H^ = ^/6i - io.Ho F^ _^| •*• i.656 u^_2 •*' 0.46 i^-j "•• 0-425 A^.j 
(3.67) (0.039) V0.44) (0.2) 
R^ = 0.591 F-value •= 7.225 
The cae-f-ficients of production, irrigated area and preceding 
years acreage of rice were positive and only the coefficient of 
irrigated area Has not significant. The coefficient of price 
was negative but it w<as highly significant. The multiple 
correlation coefficient was 0-769 and the f-value was 7.225. 
(ii) Jowari The calculated regresBion equation for changes in 
area under iowar is given belowi 
H^ = 1244 - 2. 1?53 f^ t_i - 0.373 i\_i • 0.417 I^_| + 0.295 A^-j 
(i-03) (0.02) (0-19) (0.13} 
R"^  = 0.667 F-vaiue =» 10.015 
The coefficients of price and production were negative but 
significant, while the coafficients of irrigated area and 
pi^eceding years Jowfap acreage were positive and significant. 
The multiple correlation coefficient was 0.517 and the f-value 
was le.eiS, which too was significant. 
(lii) Bajrai Ti\a estimated regression equation for variations 
in area under bajra is given beiowt 
H^ = 7211 -t- i«.i533 r^_^ - a. ige u^_^ -»• 3.306 I^ ._j + 0.539 \_^ 
vl.31) (0.07) (0.14) (0.25) 
fi^ = W.506 F-value = 20.773 
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The coefficients of price, irrigated area and preceding years 
area under bajra were positive and significant, while the 
coefficient of production was negative but it too was 
significant. The multiple correlation coefficient was B.898 and 
the f-value was 20-773, which was also significant. 
ilv) Haizei The calculated regression equation for variations 
in area under maize is given below: 
Aj. = 22io7i3 - 6.63i f^ -^i "*" -^'^ '^^  "^-i "*" "-265 I^ -i ••" 0.243 A^_i 
<l.i) <e.ei3> <Ja.l2) (0.12) 
R-^  = 0.533 F-value = 24.94 
The coefficient of price was negative but significant, while 
the coefficients of irrigated area, production and preceding 
years area under maize were positive and also significant. The 
multiple correlation coefficient was 0.913 and the f-value was 
24.94, which W£.s also significant. 
(v> wheatt The estimated regression equation for changes in 
area under wheat is given below: 
H^ = 19230 -^  39.74i Pt-i "*" '^'^ SS <\_i - 0.094 I^ -i "•" 0-772 A^-l 
(3.61; v0.0i3> <0.044) (0-01) 
R^ = 0.95€» F-value •= 108.636 
The coefficients of price, production and preceding years area 
under wheat were positive and significant, while the 
coefficient of irrigated area was negative but significant. The 
multiple correlation coefficient was 0.978 and the f-value was 
108.636, which too was significant. 
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ivi) Barlayi the calculated regression equation for variations 
in area under barley is given below: 
H^  = 935 -^  W.726 P^-i ~ n. 1^*6 u^-j "^  i.429 It-i "*" B-^^B A^-j 
<«a.35> <fi. 13) <u.ii> <(a.03> 
R^ = W.379 F-value » 6.876 
The coe-f-ticients o-f price, irrigated area and area under barley 
in the previous year were positive and significant, while the 
coefficient uf production was negative and was also 
insignificant. The multiple correlation coefficient was 0.761 
and the f—value was 6.576. 
ivii> 5rami The calculated regression equation for changes in 
area under gram is given below: 
H^ = 44 - 1.323 r'^-i •*• 3.467 u^_^ •«• i.3Si i^ -i ~ 0.166 A^ _^i 
<«a.63> <2.22> i»5.7i/ (0.074) 
K"^  = B.636 F-value = 8.736 
The coefficients of price and preceding years area under gram 
were negative and significant, while the coefficients of 
production and irrigated area were positive and significant. 
The multiple correlation coefficient was S.796 and the f-value 
was 5.736. 
(viii) Arhar: The estimated regression equation for variations 
in area under ftrhar is given below: 
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H- = iBT f 2.L/4 r^_i •*• V. i32 u^_i •*• *o<6i3 I^ _j^  - 0.243 A^-l 
vi.jo4) (io.uci) <fi.3) (0.147) 
R-^  =r U.799 F-value = 19.875 
The CQBT-ficients o-f price, production and irrigated area were 
positive and signi-ficant while the coefticient of preceding 
years area under arhar was negative but significant- The 
multiple correlation coe-fticient was B-S94 and the f-value was 
19.673, which too was signi-ficant. 
5 . 4 . 2 Npn-fpqdgr<iing» 
vi> Hustardi The calculated regression equation -for changes in 
area under mustard is given below: 
Hi_ = -iio3i * 1.552 f^^-i "*" 0-516 u^_i ~ i. 649 I^—j + 1.01 Af-l 
<0.59> <0.05) \'0.73> (0.07) 
K^ = 6.975 F-vaiue = 222.27 
The coe-f-ficients o-f price, production and area of previous year 
under mustard were positive and significant, while the 
coefficient or irrigated area was negative but was also 
significant. The multiple correlation coefficient was 0.989 and 
the f-value was 222.27 which was also significant. 
(li> Sugarcanei The estimated regression equation for changes 
in area under Sugarcane is given below: 
»\ = 25596 f 142-321 P^.^ -»• 0.(304 U^_i -^ 1.641 1^ .-1 ~ 1-576 f\._i 
(i3.63> (0.002) (0.03) (0.73) 
R"^  = 0.91 F-value = 50.555 
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The coe-fficients af price, production and irrigated area under 
sugarcane were positive and significant, while the coefficient 
of preceding years area under sugarcane was negative but it was 
also significant. The multiple correlation coefficient was 
W.954 and the f-value was 50.555, which too was significant. 
(iiii Potato* The estimated regression equation for variations 
in area under potato is given below: 
t^  -• Z34i t- 4.6i2 P^-^ "^  w.fiSo 0^-^ "^  0.3B7 I^_i ~ 0.346 Aj._j 
<<a.Z4) <i&.w£>2> (iB.ia3> (0.16) 
h^ = U.946 F-value «» B7.592 
The coefficients of price, production and irrigated area were 
positive and significant, while the coefficient of area under 
potato in the previous year was negative but significant. The 
multiple correlation coefficient was 0.973 and the f-v«lue was 
67.592, which too was significant. 
(Iv) Cottoni The calculated regression equation for changes in 
area under cotten is given below: 
H^ = 1493 -^  i.7tj2 Pt_^ -^  5.645 u^_j^ - w.239 I^-j - 0.718 A^ ._j 
(u.7S> i;0.06> <0.1i> (0.34) 
fx"^  = o.BkOH F-value = 20.51 
The coefficients of price and production were positive 
and significant while the coefficients of irrigated area and 
cotton acreage in the previous year were negative but 
significant. The multiple correlation coefficient was 0.B97 and 
the f-value was 2«.3i, which was also significant. 
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The coe-f-ficient of pric» was positive in the case of 
pajra. wheat, oarley, arhar, mustard, sugarcane, potato and 
rocTion. it means that the area under these crops are positively 
influenced by their respective prices. This shows that in this 
district, farmers are influenced by prices but they are 
ailocating tneir lands both to subsistence crop as well as cash 
crops. 
The coefficient of production was positive in the case of 
rice, maize, wheat, gram, arhar. mustard, sugarcane, potato and 
cotton. This shows that increased production in the previous 
year of these crops influences In increasing the area In the 
current year. Among these crops, most of them are cash crops so 
increased production means increase in income. The coefficient 
of production was negative in case of jowar. pajra and barley. 
Which shows that the surplus production of the previous year 
will enable the farmers to meet their requirement and in this 
way tne area under these crops in the current year will be 
reduced. 
The coefficient of irrigated area was positive in case 
of rice, jowar. bajra. maize, barley, gram, arhar. sugarcane 
and potato. This shows that if the irrigation to these crops is 
increased, it will help in increasing their respective acreage. 
Only wheat, mustard and cotton are adequately irrigated in this 
district. 
The coefficient of preceding years area was positive in 
case of rice, jowar. bajra. maize, wheat, barley and mustard. 
This shows that area under these crops in the preceding year 
Dears an important role with changes in the area during the 
current year. This shows that traditional cropping pattern is 
still one or the important factors which restrict the changes 
in cropping pattern. However, the coefficient was negative in 
2A8 
case or grain, arhar^ sugarcane, potato and cotton, which 
indicates that -far these crops, farmers are taking risk and are 
going tor new cropping patterns. 
5.5. FACTORS HCCDUNTING FDR CHANGES IN AREA UNDER SELECTED 
CROPS IN BULAhiPaHAHAR DISTRICT 
Table 3-5 is showing the values of coefficients in the 
regression equations for changes in area under the twelve 
selected crops in Bulandshahar district with <i) price of the 
particular crop in the previous year, (ii) production of the 
particular crop in the previous year, <ili> preceding years 
irrigated area under that particular crop and (iv) preceding 
years area under chat particular crop respectively, as the 
explanatory variables. We shall eKamine the influence of these 
•four factors on area under foodgrains and non-foodgrains in 
tnis district. 
3.5.1 Foodorainsi 
<l) Rices The estimated regression equation for changes in 
area under rice is given belows 
i\ = 572e - 25.37 P^.^ •*• ia.iiy i\_| -r i. 349 I^_^ + 0.164 \_^ 
<3.79i \S.ia3> (u.66i (0.78) 
R'^  = 0.602 F-vaiue « 7.563 
The coefficient of price was negative and highly significant, 
wnile the coefficients of production. Irrigated area and 
preceding years area under rice were positive and significant. 
The multiple correlation coefficient was £.776 and the f-value 
was 7-563. 
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ill) Jowart the calculated regression equation for changes in 
arsa. under jowar is given below: 
»^^ = -i2Si - i.257 P^-^ - «.i573 CS^ -^  •*• i.fi43 i^-j "*• l-Q^A A^-j 
\e.57> iS.fiSi \a.47> (0.11) 
R"^  = W.729 F-vaiue « 13.45 
The coB-f-ficiBnta o-f price and production were negative and 
signi-ficant while the coe-f-f icients of irrigated area and 
preceding years area under Jowar were positive and also 
significant. The multiple correlation coefficient was 0.854 and 
the f-vaiue was 13.45, which too was significant. 
(ii) Bajras The calculated regression equation for variations 
in area under bajra is given below: 
H^ = 2457 ••- 7.592 P^-i ~ w.324 u^-^ "^  i. 399 i^-j + 0.786 A^_i 
\i.3i) <u. i4> (t9.6> (0.36) 
R"^  = £.649 F-value «» 9.245 
Tne coefficients of price, irrigated area and preceding years 
area under baJra were positive and significant, while the 
coefficient of production was negative out it was also 
significant. The multiple correlation coefficient was 0.BB6 and 
the f-value was 9.243. 
\iv> Haizei The estimated regression equation for changes in 
area under maize is given below: 
Hj. = 25559 - 45.2 P^.j^ -^  1.555 u^-^ •*• 2.554 I^-j •*• 0.054 A^ ._j 
<4.3ii (5.49> (i.3i> (0.02) 
K"^ = 5.652 F-value = 9.368 
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The caefficiwjts of production, irrigatted area and preceding 
years area under maize Mere positive and were significant, 
while the coefficient of price was negative but it was also 
significant. The multiple correlation coefficient was (9.808 and 
the f—value was 9.368. 
(v> wheati The calculated regression equation for variations 
in area under wheat is given below: 
H^  = 615942 -1- 37.32 r^_^ •*• 2.216 u^_i •* i. 226 1^ .-1 ~ 2-308 A^-l 
\3.13) (2.226) (2.21) (0.14) 
R-^  = 2.966 F-value « 142.859 
The coefficients of price, production and irrigated area were 
positive and significant. The coefficient of preceding years 
area under wheat was negative but was also significant. The 
multiple correlation coefficient was 2.953 and the f-value was 
142.239, which too was highly significant. 
(vi) Barleyt The calculated regression operation for 
variations in area under barley is given below: 
H^ = 1769 •<• 5.536 ^^-^ ~ 2.272 <\_j - 2.166 l^ -j + 0.806 Aj^ _j 
(3.69) (2.23) (2.63) (0.02) 
«^ = 2.6/2 r-vaiue « 10.244 
The coefficients of price and preceding years area under 
barley were positive and significant, while the coefficients of 
production and irrigated area were a negative but they too were 
significant. The multiple correlation coefficient was 0.82 and 
the f-value was 12.244, which was also significant. 
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( v i l ) Graoii i h e e s t i m a t e d r e g r e s s i o n e q u a t i o n f o r changes i n 
area under gram I s g i v e n b e l o w : 
A^ = 1266 - 3 . 3 1 5 r^_j^ •«• u . u i S Cj^_i "»• w . 9 3 4 i ^ - i "*• B-'^AS A ^ - j 
\ 2 . 2 3 > <io.iata«i} ( i o . S i ) ( 0 . 2 1 ) 
R"^  = 5.792 F-value = 19.03B 
The coe++iclents of production, irrigated area and pracading 
years area under gram were positive and significant, while the 
coefficient of price was negative but it was also significant. 
The multiple correlation cosfficient was B.B9 and the f-value 
was i9.03S, which too was significant. 
(vili) Arhari The calculated regression equation for 
variations in area under arhar is given belowt 
H^ = - 6 9 4 f 3 . 6 1 9 P^_^ •*• B .C56 U j . _ | •*• 3 . f i 2 7 i-^--^ ~ 0 . 7 7 6 A ^ - j 
< i . 6 1 ) v&.d3> <ia. 13) < e . 3 5 ) 
n"^ = B.74i I-—value * 14.305 
The coefficients of price, production and irrigated Area 
were positive and significant, while the coefficient of 
preceding years area under arhar was nergative but significant. 
The multiple correlation coefficient was E>.56i and the f-value 
was 14.305, which too was significant. 
5.5.2 Npn-fopdarainsi 
(i) Hustardi The estimated regression equation for variations 
in area under mustard is given below: 
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Hi. = -inioC f 6 . 9 / 2 f^^-i •*" fi.CBS u^-i '^  w-427 i^- l ~ 1.082 A^-j 
i d . 5 7 ) <u.039) <0.19) ( 0 . 0 6 ) 
n"^ = 2.956 r-value = 108.636 
The coefficients of price, production and irrigated area were 
positive and significant while the coefficient of preceding 
years area under mustard was negative but significant. The 
multiple correlation coefficient was 6.975 and the f-value was 
lo8.636, which was highly significant. 
(ii> Sugarcanei The calculated regression equation for changes 
in area under sugarcane is given below: 
H^ = 29562 ••- 212.3 f^ _^| "^  fi.*oS7 u^-^ "*" «.0C6 i^-j - 0-157 Aj._j 
i5.3i> iM.iai32; <d.Su3> (0.06) 
fx'^ " e.63i F-value = 9.326 
The coefficients of price, production and irrigated area were 
positive and only the coefficient of irrigated area was not 
significant, while the coefficient of preceding years area 
under Sugarcane was negative but significant. The multiple 
correlation coefficient was 0.807 and the f-value was 9.326. 
(ill) Potatoi The estimated regression equation for variations 
in area under potato is given below: 
H^ = A8io9 •*• i.362 r^^^j^ •*• 0.008 Q^ .-^  + 0-835 I^_j - 0.238 f\^^ 
(0.04) (0.0(93) (0.(91) (0.11) 
n'^ = M.97 F-value « 161.666 
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The coefficients of price, production and irrigated area were 
positive and significant while the coefficient of preceding 
years area under potato was negative but it too was 
significant. The multiple correlation coefficient was B.9B5 and 
the f-vaiuB was 161.666 which was highly significant. 
viv> Cottoni The calculated regression equation for changes in 
area under cotton is given below: 
H^ = -273 -I- 0.461 p4._: ~ a-ia35 u^_^ "^  w.S69 I^ -j ~ 0.22 f\-i 
<ib.22) iia.ioi'j \u.io6) (0.&I9) 
R'^  = 6.945 F-value = 91.154 
The coefficients of price and irrigated area were positive and 
significant wiiile the coefficient of production and preceding 
years area under cotton were negative but significant. The 
multiple correlation coefficient was 15.974 and the f-v«lue was 
9i.i54, which was highly significant. 
In Bulandshahar district the coefficient of price was 
positive in the case of bajra. wheat, barley, arhar. mustard, 
sugarcane, potato and cotton. This shows that these crops Are 
remunerative to the farmers. Significantly among these crops, 
baSra and barley are coarse cereals and their prices are also 
influencing positively to their respective acreage. The prices 
of rice, jowar, maize and gram were negatively influencing 
their acreage, this is significant because rice and gram are 
quite remunerative but still it is not making positive impact 
on their acreage. 
The coefficient of production was positive in the case of 
rice, maize, wheat, gram, arhar, mustard, sugarcane and potato. 
An increase in their production would definitely give the 
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farmers more income. Although rice and wheat are consumed by 
the -farmers themselves but if they get surplus production, they 
can seii the surplus in the market and gain vital income as 
these two crops are also quite remunerative- This induces the 
farmers to increase production and that's why the acreage 
under these crops are positively related to their production. 
The coefficient of production was negative in case of jowar. 
bajra. barley and cotton, except for cotton all the other crops 
are subsistence crops and a higher level of production in the 
previous year will enable the farmers to meet their subsistence 
requirement from the surplus production. This enables them to 
shift the arec* under those crops which are more remunerative. 
The coefficient of irrigated area was negative only in 
case of barley. This shows that the district is not well 
irrigated as the other districts of the study region. The crops 
in this district if provided with adequate irrigation will 
positively effect their acreage. 
The coefficient of preceding years area was positive in 
case of rice, jowar. taajra. maize, barley and gram. This shows 
that traditional farming is still practiced in the district. 
However, the coefficient was negative in case of wheat, arhar. 
mustard. Sugarcane, potato and cotton. These crops which are 
largely grown for the market are gaining area from other crops 
which are not so remunerative. A clear shift from traditional 
farming to commercial farming is also observed. 
The above results can be summarized in brief as follows: 
^i; Prices of crops once again emerged as the mast influencing 
factor. The crops which showed positive response to prices also 
showed positive response to their production. This shows that 
profitability of crops is the basic factor for the farmers and 
they allocate land keeping these factors in mind. All the 
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seiBCted cash crops came under this category. Haximum increasar 
in prices were recorded among these crops and subsequently 
massive increase in area and production have also been 
witnessed, especially in case of mustard, sugarcane and potato 
(Fig. 5.i>. These crops are basically grown for market and 
increase in price and production motivate farmers to allocate 
more land to these crops. They provide these crops with all the 
necessary inputs to get maximum production which fetch them 
high returns. 
2. Secondly, fine cereals like rice and wheat and ftrhar 
also showed positive response to price and production 
(Fig,3.2). These crops are also as good as cash crops in the 
study region because of fairly high prices, massive procurement 
by the government on farmers door—step, cash payments, 
technological advancement, availability of high yielding 
variety of seeds and better irrigation facilities. The positive 
response to increasing prices was also because it would be 
costlier for the farmers to meet their subsistence 
requirements from market (Fig.5.3 and Fig. 3.4). The increase 
in production means that their subsistence need will be 
fulfilled with lesser area and the surplus production will be 
sold in the market ensuring good income. 
3. The coarse cereals generally showed negative response to 
prices and production because these crops are not remunerative 
and a higher level of production in the previous year could 
enable farmers to meet their subsistence requirements from the 
previous years surplus production and instead of allocating 
area to these crops, they prefer to grow more remunerative 
crops. 
4. The coefficient of irrigation was positive either among 
those crops, which are not favoured fay the farmers like Jowar. 
Fig. 5.1 Higher prices of mustard have brought a shift 
in area towards mustard cultivation in the 
study region. 
'* • e ^ 
'1' :Im 'Y* 
,.^  
.f. 
Fig. 5.2 Early maturing and high yielding variety of 
arhar has also gained importance in the 
study region. 
^ 
Fi9. 5.3 The study ret^ ion is best suited for wheat cultiva-
tion, that IS why wheat is the most preferred crop. 
Fi9. 5.4 The sale of v/heat straw also brings 90od income to 
the farmers. 
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pajra. maize, barley and gram etc., because these crops are 
not provided with adequate or any irrigation and they depend 
on monsoon rains -for their survival and increase in irrigation 
will de-finiteiy increase their production, which ultimately 
results in increase in their acreage. Secondly, other crops 
which showed positive response to irrigation were those crops 
which needs higher amount of irrigation water. This includes 
sugarcane and arhar. although these area are provided with 
fairly high irrigation but still more irrigation water is 
desired. increase in irrigation will positively affect the 
acreage of sugarcane and arhar. In the southern districts of 
the study region, the rains are not adequate and more 
irrigation facility is needed. Crops like rice showed positive 
response to irrigation in these districts. Generally the 
favoured crops like wheat, mustard, potato and rice etc. Are 
provided with adequate irrigation and negative response to 
irrigation was observed. 
5. Hrea of previous year was positively influencing the 
foodgrains because these crops Ar& grown here for centuries. 
Previous years acreage plays an important role in allocation of 
area. The farmers hesitate to make changes and are stuck to the 
crops which they were growing earlier. However, cash crops like 
sugarcane, mustard, potato and also arhar showed negative 
response, which indicates that farmers are thing risk and are 
venturing for new crop combinations and patterns to get maximum 
returns from their lands. 
CHAPTER SIX 
FARMERS' RESPONSE TO PRICE AND IT'S EFFECT 
ON THE CROPPING PATTERN OF THE 
SAMPLE FARMS 
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In a predominantiy agricuiturai economy, the overall rate 
of economic growth depends to a very large extent, on the rate 
Dt growth in agriculture. In India achievement in the 
agricuiturai sector wiii continue to be a determining factor in 
the achievements of plan targets for many years to come. In the 
last few years many packages were announced in favour of 
farmers like suosiaies an iertilizers and high yielding '^/ariety 
of seeds ere. and more importantly significant increase in 
procurement prices of agricultural products. However, the 
'iticcess or failure of programmes of agricuiturai development 
oepends decisively on the way farmers react to such programmes, 
since it xs uicimateiy the farmer who makes the final decision 
concerning the allocation of land and other resources for a 
particular crop enterprise. 
Adoption ar agricuiturai methods and deciding what to 
grow are oased an many socio-economic, physical and even 
po'iitK-ai factors. These factors na^/e a combined impact on the 
aecision making process of the farmers. Any factor can be more 
influential at any given time depending on the situation. One 
cannot deny the importance of economic aspect in the decision 
making process. Agriculture is an economic activity from which 
farmers earn their livelihood. Therefore, they first look for 
ectJtujmit viability of any agricultural method and cropping 
pattern witnin their socio-physicai and political environment. 
In the previous chapter we have discussed the influence 
of important factors like preceding years price, production, 
irrigated area and area under a particular crop and their 
effect on the cropping pattern in the districts of Upper Ganga 
- ramuna doab. 
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In the present chapter, the author is trying to assess 
the response of the -farmers to changing prices and some other 
important factors and their impact on the cropping pattern in 
the study region. Data regarding the various socio-economic 
aspects, factors influencing cropping pattern, area, 
production, yield of the crops etc. were gathered from a 
comprehensive and well structured survey. The survey in the 
study region was conducted during i99u and 1991. The sample 
design adopted was of two stage, in the first stage, selection 
of villages from the five districts of the study region was 
made and 45 villages were selected. In the second stage, 
selection of farmers were made and 237 farmers were selected 
and they were categorised on the basis of their farm sizes. 
Farm size is defined here as x.he size of holding under one 
ownership. This study is based on the data pertaining to the 
237 farms selected on 'Stratified Random' basis. A purposeful 
survey was conducted and not only the farmer but we also tried 
to gather information about ail the family members. It was 
actually a survey of 237 households. However, our stress was on 
tne farmer who took the entrepreneurai decisions. This chapter 
nas oeen divided into five parts. In the first part an attempt 
is made to study the social profile of the sample farmers. 
Second part assesses the farm practices adopted by the sample 
farmers. Third part deals with the economic profile of the 
sample farmers. In the fourth part we will discuss the cropping 
pattern adopted by the sample farmers and fifth part 
investigate the various factors which are influencing the 
cropping pattern of the sample farmers. 
e..i. SOCIAL PROFILE DF THE 5AHPLE FARHERSt 
In this part of the chapter an attempt is made to 
delineate some of the salient social features of the selected 
farmers. 
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THBLE b.i : HREH HKU KUHBER OF HuuDIKBS UMuER DIFFERENT FARM CATEB0RIE3 
DP THE SURVEYED FARHERs IM THE UPPER BANBA-YAMUNA DOAB (1990-91) 
Fart categories size of holding 
(in hectares'; 
Nuabers of 
holdings 
lotai area 
(in hectares) 
Average area 
per holding 
(in hectares) 
1 . Large 
:. n e a i u s 
3. Se«i-HediuM 
f . a a a i j 
5. r i a r g i n a l i 
i 
i 
b,Total surveyedi 
Fares i 
lu or Hore 
i-iu 
2-4 
J-/ 
1 or less 
than one 
38 
i16.03) 
5i 
(21.52) 
34 
(22.75) 
45 
(20.23) 
4a 
(19.41) 
237 
(iOu) 
(34.51) 
315. 6t) 
(24.46) 
1 //. eio 
(13.25) 
b7. 5i 
(5.2) 
33. 48 
(2.57) 
1302.50 
(iOO) 
18.69 
6.25 
3.19 
1.41 
0.73 
Kote I Figures in brackets are percentage to the total 
Source : Based on field survey 
c s . i . i . Farm qi?Q of the aamolg r^<rmgrgi 
Table 6.1 is showing the size, number, total area and 
average area per holding under each category in the sample 
-farms. The 237 farms surveyed were spread over 1,302.8 hectares 
of land. These farms were grouped under five categories on the 
basis of size of holding namely, large farms having ten 
hectares or more, medium farms having four to ten hectares, 
semi-medium farms having two to four hectares, small -farms 
having one to two hectares and marginal farms having less than 
one hectare, H perusal of tAble 6.i shows that out of the 237 
farms surveyed: 
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•I' 35 rarms came under tne large category which is 16.03 
ppr rent. or rne rotai numoer or noiaings. The total Area 
rovereo oy rne«"-e -rarms is 7iu.22 necrares, which is 54.41 per 
renx^ or r.ne TioTiai surveyed area. Hverage area per holding is 
iB.ov necrares. 
11 • 5i -farms came unaer tne meaium caT.egory which is 21.32 
per cenr or tne rotai numoer of noiaings. The total area 
oN.erea ny tnese -farms is 3iB.otJ nectares, wnich is 24.46 per 
cenr ar tne tatai surveyea area. Average area per holding is 
aoout o.I'S nectsres. 
<.ixi) 34 -farms came under tne semi-medium category which is 
22.75 per cent o-t tne total number o-r noi dings. The total area 
coverea oy tnese -farms is i72.63 nectares, which is 13.25 per 
cent o-f tne total area o-f the surveyeo farms. Average area per 
noiaing is ?.i9 nectares. 
\iv; H B -farms came under tne small category which is 20.25 per 
cent o-f tne total numoer of holdings. The total area covered by 
T.ncse -farms is 07.51 nectares, whicn is 5.2 per cent of the 
total arps^ at tne sample farms. Average Araa per holding is 
1 .41 nectares. 
iv/ 4o farms came under the marginal category which is 19.41 
per cent of the total numoer of noloings. The total area 
coverea by these farms is 33.46 hectares, wnich is 2.57 per 
cent of tne total area of tne sample farms. Average area per 
noiding is Q.73 nectares. 
It IS ODserved tnat the semi-medium category has the 
nignest numoer of noloings <,54i out it is tne large farms which 
are naving tne maximum area under them i.7iu.22 hectares). 38 
large farms covered more tnan naif of tne total surveyed area. 
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Hirnougn, more numoer of noioings dtre -founa in the semi-medi um, 
smaii ana marginal farm categories out tne concentration of 
iana is founa unaer tne large ana meaium cacegory. On the basis 
of operation of noioing, it. is tne iarge ana medium holdings 
wnicn preaommaiTiBa wi tn an average area of IB. 69 and 6,25 
necrares respectively. 
O.I.2. fer Capita ghare pf flrgfl flmpnq the ggmple farmgrst 
In tnis section, our aim is to fina out the share of area 
iinaer eacn person in aifferent categories of farm sizes. It was 
rauno tnat tne per capita snare of iana in the category of 
iarge farmers was 2.CJ7 nectares, meoium farmers 1.61 hectares, 
semi-meaium G.o6 nectares, smaii farmers 0.22 hectares and 
marginaj farmer^^ O-ii hectares. Tne survey revealed that thr 
rami lies of marginal ana small farmers were oig and about M to 
persons were aepenaenr on jess rnan one or two hectares of 
ifjna. Generally, tne family o+ meaium tarmer'^ were «3mal 1 , 
-^  1 T hougn mrtv-imtim iA\^eragt^ areei per person among large farmer's 
was mare oecause of tneir nuge noiaings. 
C).i.3. Caste of tne Bamoie farmers: 
A aivision of tne 237 farmers is maoe on the basis of 
caste, wnicn is a very important social factor in India. 
uf tne 237 sample farmers, 47 oelonged to the Jat 
community, 37 were Rajputs, 33 ioanas, 30 Tyagis, 28 Brahmins, 
27 nusiims ana i5 were Baniyas, wniie tne remaining 20 belonged 
to tne scneouiea castes vunaerpriviiegea class of the society) 
liKe, Jatavs, narijans, Cnamars etc. Distrioution of the sample 
farmers oy caste in tne various farm categories is given in 
taoie C3.2-
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T H B L E O . 2 J C H S T E Or 7 M E sAriPLE F H R H E K S U N D E K DIFrenEHT FARH CATEGORIES 
I K T M E urrER oHHSA-THHiiHA D O H B S (i99u-9ii 
rategories 
Large I neoiui 
I 
ae«i -
ncoiuM 
9Bai 1 liarginal 1 Total 
I 
R a j p u t 
jat 
oransin 
nusi1 a 
lyagi 
uaniya 
Loana 
utners 
lotai 
saapi e 
Faras 
i4 v37.33; 1 i3 v33. i3/ 
3 O . 5 M * I 23.MY* 
t 
i2i25.33<> i5i3i.9i) 
3i.57* I 27.Mi« 
5 < J 2 . 53/ > 7 <.25; 
i3. J 5 « 1 i3.72* 
3 t i i . i i M 3 v i D . S n 
7 . 0 7 * 1 9 . 5 « 
0 I l u ; 
7 . 5 9 * 
1 1 0 . 0 0 / 
2. o3« 
JO 
iDG 
0 y/:ui 
i i . 7 o « 
H v2o .&o/ 
7, fi*}* 
i i 3 . G 3 / 
1. 9o« 
3 1 
l U U 
D v^ t . a / / 
I H . 5 l « 
11 i 2 3 . ^ ; 
2 0 . 3 7 * 
9 i 3 2 . i-i / 
1 0 . 0 0 * 
7 v 2 5 . 9 2 / 
i 2 . 9 o * 
1 1 i 3 o . 0 0 1 
2 0 . 3 7 * 
0 \^UI 
1 1 . 1 1 * 
1 i 3 . 0 3 / 
1 .55* 
I \5i 
1. 5 3 * 
Si 
l U U 
2 i3.M / 
M . 1 0 * 
7 i i H . 5 9 / 
1 - ( . S H * 
3 i t 7 . 5 5 / 
lO . •»2* 
1 1 v 4 u . 7 4 / 
2 2 . 9 i * 
7 i 2 3 . 3 3 / 
i n . 5 5 * 
I 3 7 ( 1 0 0 ) 
1 1 5 . 6 1 * 
I 
2 ^ 4 . 2 5 ) ! 47(1DD) 
4 . 3 4 « 1 1 9 . 8 3 t 
I 
\ 
2 ( 7 . 1 4 ) i 2 8 ( 1 0 0 ) 
4 . 3 4 « i l l . B U 
1 
1 
1 ( 3 . 7 ) I 2 7 ( 1 0 0 ) 
2 . 1 7 * 1 n . 3 9 « 
I I 
3 a O ) 1 3 0 ( 1 0 0 ) 
o . 5 2 « I 1 2 . 6 5 * 
3 ^2u/ 1 i ( 6 . 6 6 ) ! 1 5 ( 1 0 0 ) 
0 . 2 3 * i 2 . 1 7 « I 6 , 3 2 « 
i 1 
i u \ 3 u . 3 / I 2 M 6 3 . 6 3 ) I 3 3 ( 1 0 0 ) 
2 0 . 5 3 * 1 4 5 . 6 5 « I 1 3 . 9 * 
1 
3 u 3 ) 1 10^80) ! 2 0 ( 1 0 0 ) 
0 . 2 3 * 1 3 4 . 7 B « ! 8 . 4 3 * 
••a 
luO 
HO 
luO 
237 
N O C f i u i r i g u r e s in o r a c K B t s a r e p e r c e n t a g e s t o t n e t o c a i ot t h a t v a r i a b l e 
vin t n e rem 
K2I F i g u r e s w i t n a s t e r i s K l a r x a r e p e r c e n t a g e s t o t n e t o t a l of t h a t 
p a r t i c u l a r r a r a c a t e g o r y i i n t n e c o i u a n / 
S o u r c e i B a s e o on T . e i o s u r v e y 
F r o m r n i s r a o l e , ix. i s n o t i c e a r n a t m o s r o r t h e l a r g e a n d 
i n e a i u m - f a r r a s a r e a w n e a o y u p p e r c a s c e s a n d b a c k w a r d a n d 
s c n e a u i e c a s t e s o w n s m a l l a n a m a r g i n a l f a r m s . 
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Q.i.H. A g e a n d d u r j ^ t l o n a s d e c i s i o n m a k a r o f t h C — s a m p l e 
• f a r m e r s ; 
i n t n e s a m p l e - f a r m s , a e c i s i o n r e g a r d i n g a g r i c u l t u r a l 
p r a c t i c e s w e r e moa-c iy made o y t n e e i a e r s - 5 7 . 3 8 p e r c e n t o f t h e 
a e c i s i o n maKer w e r e i n t h e a g e g r o u p o f 5 0 y e a r s o r a b o v e , 
3 J . Z X p e r c e n t o e t w e e n 4 0 a n a 3 0 y e a r s a n a o n l y 1 1 . 3 V p e r c e n t 
w e r e o e i o w 4 0 / e a r s . T n e d i s t r i o u r i o n o f s a m p l e f a r m e r * b y age* 
g r o u p i s g i v e n i n t n e t a o i e o . 3 -
THDLE 0 .3 J HBE OF T H E DECIaluH HHKER I H THE sAriPLE FARMS OF DIFFERENT 
FHRH C H T E B U R I E S IW THE UPPER B H H D A - T H H U H A DOAB (1990 -91 ) 
Hge DTDup/ 
Far* cacg. 
L a r g e > n e o i u a i s e « > -
i I n e o i u a 
saai i Marginal! Total 
1 
HDOve 30 
oetween 
Hu-5u 
DeiOM tU 
I oiai 
Faras 
i^v40.23/l 3ii22.79(i 3iv22.77/ 
3o.D^» I ou.75» 1 37.4* 
io(2i.o2/i i3i2u.27/i lAnb.r'i 
M 2 . J « 1 29. "ii* i 23. T 2 » 
I 1 
0 i 2 Y . o 3 ; t 3 U O . 5 2 J I 9 i 3 3 . 3 3 / 
2 i , u 5 « 1 9 .5« i 10 .be* 
1 I 
3B I 3 J i 5 i 
lOu I iuu i luu 
I i 
3 3 a ' « . 2 o / I 2 7 ( 1 9 . 8 5 ) 1136(100) 
oe.73« 1 38 .69» I 57 .38« 
I 
1 7 ( 2 2 . 9 7 ) 1 74 (100 ) 
36 .95» 1 3 1 . 2 2 * 
t 
I 
2 ( 7 . 4 ) 1 27 (100 ) 
4 .34» t 11.3B« 
i 2 i 1 0 . 2 / 
23« 
3 111. i i i 
0. 23* 
45 
iDu 
1 46 
1 100 
I 
I 237 
I 
N o t e M W F igures i^^ o racKet * are percentages to tne t o t a l of t h a t v a r i a b l e 
( i n tne row; 
(2) F igures wi tn aster is ic aarK are percentages to the t o t a l of tha t 
p a r t i c u l a r f a r a category ( in tne co iuan / 
source t oasea on f i e l d survey 
Of t n e 2 3 7 s a m p l e f a r m e r s , o n l y 2 3 f o l l o w e d some o t h e r 
o c c u p a t i o n s v o t n e r t n a n c u l t i v a t i o n ; o e f o r e t a k i n g u p t h e 
p r e s e n t o c c u p a t i o n w n i l e t n e r e m a i n i n g 2 i 4 , n a d s t a r t e d t h e i r 
c a r e e r i n f a r m i n g o n l y . wow—a—aays d u e t o t h e l a c k o f 
e m p l o y m e n t o p p o r t u n i t i e s b o t h i n r u r a l a n a u r o a n a r e a s , many 
p e o p l e r e s o r t t o a g r i c u l t u r e , n o t o y c n o i c e b u t b e c a u s e o f 
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c i r c u m s t a n c e s . l u B o u t o-f t n e 2 3 7 ?>afnpie f a r m e r s h a d b e e n t h e 
o e c i s i o n m a K e r s t o r t n e l a s t i 5 y e a r s a n a t n e r e m a i n i n g 1 2 9 h a d 
D e e n a e c i s i a n m a K e r s f o r p e r i o o r a n g i n g f r o m 3 t o 1 4 y e a r s . 2 1 1 
f a r m e r s o u c o f t n e 2 3 7 s a m p l e , w e r e a c t i v e l y p a r t i c i p a t i n g i n 
a i i t n e f a r m i n g o p e r a t i o n s , w n i i e 2cj w e r e d o i n g o n l y 
s u p e r v i s i o n worK. G e n e r a l l y , o n e f a m i l y member w a s 
p a r t i c i p a t i n g a c t i v e l y m t n e f a r m o p e r a t i o n s t h r o u g h o u t t h e 
y e a r , w n i i e o t n e r a d u l t m e m o e r s w e r e c o n n e c t e d w i t h s o m e 
s u D B i a i a r y o c c u p a t i o n s o e s i d e s a g r i c u l t u r e . 
b . i . 5 . E d u c a t i o n a l S t a t u s o f t h e s a m p l e f a r m e r s t 
T a o i e 0 . 4 i s s n o w i n g t n e e a u c a t i o n a i a t t a i n m e n t s o f t h e 
s a m p l e f a r m e r s . 
TKBLE fi.i ( EuuCHlIuKiHi. STATUS uF THE SHHPLE FHRHERS UNDER DIFFERENT 
FHRH CHTESURIES IN THE h?rtK OHNSH-IHHUNA D0A6 (l<?90-9n 
c o u . s t a t u s 
r a m c a t g . 
uarge neoiua a e t i -
neaiua 
D R t l J Marginal 1 Total 
oraouate 
ana aoove 
I n t e r t e o i -
a te 
n I 0 0 i e 
lo ta i 
L1 tera te s 
i 1 i 1 t e r a i e 
l o t a j 
Fares 
2 3 . 0 0 * 
i 7 i 2 7 . 0 0 / 
4^.73» 
II u 2 . 3 / 
2S.94« 
37 v 2 i . 2 o / 
y~.3ot 
i \ I .Ott) 
2. o3* 
3S 
luO 
1^:116/ 
2 3 . 3 2 * 
i 5 \ 2 4 . 3 7 j 
2y.Ait 
io uB. iSi 
3i.37« 
H 3 \ 2 4 . 7 I > 
ei. 3» 
5 u2.7^ 
i3.00* 
5i 
J I i// 
5.35* 
1 M 10.03/ 
20.37* 
24 <27.27/ 
4M.44* 
35i2i.53/ 
70. 3* 
JO i23.4; 
2 Y . O 2 * 
54 
lOO 
i 11/ 
2.05* 
1 25n00) 
i4i22.73) 1 4 (6.55) 1 61(100) 
2?.10* i B.b'9* I 25.73* 
I I 
IY<2J.5Y/ I 18(20.48)1 88(100) 
39.38* I 3"?.13» 1 37,13» 
i 1 
34U7.34/ i 22(12.64) 1174(100) 
70.5* I 47.8» I 73.4* 
I 
i4»22.2; 1 24(38.1) 1 63(100) 
27.10* I 52.17« 1 26.6# 
1 I 
46 ! 46 t 237 
jQu I 100 I 
Hotel uj Figures in oracicets are percentages to tne total of that variable 
u n tne rox) 
\2> Figures witn asrerisK laric are percentages to the total of that 
particular far* category i in tne column/ 
Source : 5aseo on fielo survey 
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Dut o-f the 237 -farmers, i74 were literate and o-f these 25 
were graauates, oi were intermediates and BB nad gone up to the 
middle \a-ch class). It was observed rhat aoout 97.36 per cent 
of Tine large -farmers and aoout Su.3i per cent of medium farmers 
were eaucatea. These farmers have taken advantage of their 
improvea economic status far getting nigner education. It was 
seen that ^ large farmers and i2 medium farmers have completed 
graauations. Awareness of education is not only increasing 
among rne large ana medium farmers out also among semi-medium 
farmers. Aoout 7u per cent of tne semi-meoium farmers are 
eaucatea ana amongst them, one nas gone for graduation while a 
large cnunk of tnese farmers have studied up to the middle 
level. P40t much progress nas taken place in the educational 
attainment of tne small and marginal farmers. About 3D to 52 
per cent of these farmers are illiterate. Education is not a 
priority item for tnese farmers. It is important to educate 
farmers, so that they may develop proper decision making 
capacity ana will certainly help in commercialization of 
agriculture and adoption of new tecnnology etc. Education 
certainly maoe some impact on the organization of the farming 
activities ana tne education of not only tne decision maker but 
otner members of the family were also positively influencing 
the agr 1 cul turrsl activities. 
6.2. FARH PRACTICES ADOPTED BY THE S H H P L E FARMERS; 
Agriculture fulfils the oasic needs of the people. Lot 
of emphasis has been given to develop and increase the 
agricultural production through the use of modern technology 
using better farm implements. In tnis part of the chapter we 
nave incluaed tnose aspects of the agriculture, which have 
changed the agricultural scenario of tne study region. We have 
assessed tne use of irrigation facilities, consumption of high 
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yielding variety of seeds, use of chemical fertilizers, 
mechanization and use of hired and family labourers. 
6.2.i. Use of irrigation facilities bv the sample farmers: 
There is a relationship between farm size, sDcio-ecDnomic 
status of the farmers and use of irrigation facilities. This 
region has a vast reservoir of surface and ground water. The 
deveiopment of irrigation facilities had brought agricultural 
transformation in the study region. Better cropping patterns 
and intensification of agriculture has resulted in an 
appreciable increase in crop yields. This has opened new 
economic possibilities for the farmers <Fig.6.1). Irrigation 
has played a vital role in transforming the precarious 
agriculture in to productive agriculture over the last few 
decades vFig.6.2>. 
THBUE 0.3 I lisE OF IRKIBHTION FHCiLiTIES Br THE aHriPLE FARMERS UNDER DIFFERENT 
FHRH CHYEBUKIES IN THE UPPER 6HN5H-THHUNA DDAB (1990-91) 
noae or i Large 
Irrj gati on i 
Fart catQ. i 
Hediui i 3e«i- i Saaii 
i nediua i 
i i 
Hargi nal! Total 
I 
IuDe wei1 i If ^^t./ii 
itrivate)i 5i.7S» 
i 
Tube weii i 2iii3.^&) 
(Hired) i 42.55* 
uanai 
lot ai 
i J (10.UM/ 
i 5.35« 
i 
'< 36 
i i uu 
I ocai r a n • oo 
surveyed i 
23i3i.3'> i i&(24.e3> 
35.35» i 27.27» 
i 
37 i2u. 7oi i 44 (24. 7 i'/ 
36.Y2* i 60.66* 
i 
7.69* i 6.06* 
i 
63 i 66 
iuu i luu 
31 
I 
i 54 
3 \4.ii i - ! 73(100) 
5.76* i I 26.64* 
I I 
42(23.59) 1 31(17.41)1 178(100) 
50.76* 1 B8.57* 1 64.96» 
1 I 
7 (30.43) i 4 (17.39)1 23(100) 
13.46* i 11.42* 1 8.39* 
32 
iuu 
46 
35 
100 
46 
1 
1 274 
I 100 
1 
1 237 
riotesd) Figures in brackets are percentages to the total o-f that variable 
(in the row; 
(2) Figures with asterisk oark are percentages to the total of irrigation 
faciJities availed by that particular fan* category ( in the colujin) 
source : cased on rieid survey 
Fiy. 6.1 The availability of Aiyh yieldini, variety seeds 
and better irriyation facilities has opened new 
economic possibilities for the farmers. 
Piy. 6.2 Irriijation has played vital role in transformin*^ 
precarious ac,riculture in to productive ayricul-
ture in the study re*^ion. 
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For aiecussing zne moae of i rr i gazian employed by the 2''7 
tarmert, tne numoer ot farms wiij exceeo oecanse some farmers 
irrjgare rneir ianas from more m a n one H.ourcfn From table 6.5, 
It. IS oDservea nnac tne large ana meaium farmers are mostly 
! rr I gar m g tneir farms from privare owneo tLioe wells. More than 
.i~ pff t en'^  OT I ne large farmers i m g a r e cneir fields from 
1111 ir owf '"UDf'' wei 1 ••.-, wniie more tnan 50 per cent of the meditim 
r-=<rmers, more tn^n oO per cent or semi-meaxurn, more than 80 
per cent of tne small ana nearly 9u per cent of the marginal 
rarmers are caKing water on nire from tuoeweils. Although canal 
irrigation xs cneap out it. is also not so popular because of 
mismanagement ana malpractices, timeiy ana aaequate supply of 
water is not certain. 
O.2.2. U S E of high vieidina variety of seeds bv thfi samole 
H comprenensive fieia survey of 237 farms revealed that 
tne use of nign yieioing variety of seeas aepends mainly on the 
irrigation, IT also aepenas on otner factors such as the 5ii:e 
of holding, economic condition of t.ne farmers, his access to 
creait facilities and how mucn ne can invest for his farm etc. 
Table 6.6 shows that out of tne 237 sample farmers, 77.63 
per cent farmers were usinr, hign yielding variety of seeds and 
rest of the farmers were using local seeas. About 94.73 per 
cent of tne large farmers, 90. i=r per cent of the medium, 83,33 
per cent of semi-medium, 68.75 per cent of small and 52.17 per 
cent of tne marginal farmers were using nigh yielding variety 
of seeas. 
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THBLE 0.0 1 u5E OF HIBri iIELDINB VHRIETT OF 5EEDS BY THE SAMPLE FARMERS UNDER 
DIFFERENT FARM CATEBDR1E5 IN THE UPPER BANBA-YAMUNA DOAB (1990-91) 
NO. OT 
F a r o s / F a m 
Category 
Large neaiuii seiii -
neoiu» 
aaai i 
i 
Margj nal 1 Total 
1 
NO. OT 
raras 
using n.1, 
v.oT seeos 
Tot ai 
saapi e 
ta rns 
3o I i t . 5 6 / I 4o K2OI 
YH.7» I 9 0 . i 9 « 
i5 i2M.i3; i 33 i i7 .93) 
B3.33* i o&.75« 
I l u O 
i 3J 
i iUU 
OH 
I U U 
I f O 
I IUU 
I 
24(13.04) 
52.17* 
100 
184(100) 
77.63* 
237 
N o t t i u ) Figures in oracicets are percentages to tne t o t a l of tha t va r i ab l e 
i i n t n e ••QHI 
\2J Figures Hitn asteriSK tarK are percentages to the total of that 
par t icular iam category i in tne coiu«n/ 
Source i Baseo on fieio survey 
I t IS Qoserved t h a t t h e r e i s d e c r e a s e i n t n e u s e of t h e s e 
s e e a s t rom l a r g e t o m a r g i n a l - farmers . T n i s i s due t o 
a i t t e r e n c e s oetween t h e i r economic s t a t u s . Timely and a d e q u a t e 
s u p p l y of wa te r i s a l s o a v i t a l - factor -for t n e u s e of t h e s e 
s e e a s . P u r c h a s e o-f t h e s e s e e d s r e q u i r e s money and a l t h o u g h 
government g i v e s s u o s i d y , b u t a t t n e t i m e of sowing t h e s e e d s 
are no t a v a i l a b l e a t t h e s u b s i d i s e d r a t e s and t h e f a r m e r s have 
t o p u r c h a s e thenn from marke t a t a h i g n e r p r i c e s . The 
e c o n o m i c a l l y s t r o n g rarmers have oo th money and an e a s y a c c e s s 
t o c r e d i t f a c i l i t i e s and t h e f a c i l i t i e s p r o v i d e d by t h e 
government a r e a v a i l e d m o s t l y by t h e l a r g e , medium and s e m i -
mediura f a r m e r s . 
O.2.3. Use pf chemical f e r t i l i z e r s bv the aamole farmers 
A d d i t i o n of p l a n t n u t r i e n t s i n t n e form of f e r t i l i z e r s 
c o n s t i t u t e an e s s e n t i a l s t e p i n a g r i c u l t u r a l p r o d u c t i o n . 
Because of t h e r a p i d l y d e c l i n i n g land-man r a t i o which would 
273 
r i e c i i n e f u r t n e r i n c o m i n g y e a r s , r.ne o n l y n o p e t o - fu l - fx l t h e 
n e e a s or a g r j c u i c u r a i p r o d u c e i s o y r a i s i n g t h e p r o d u c t i v i t y 
i e v e i . One o-f t n e i m p o r t a n t i n p u t s -for a c n i e v i n g t h i s o b j e c t i v e 
I S -cne a a e q u a r e u s e o f c n e m i c a i f e r x i i i z e r s . S e c o n d l y , h i g h 
y i p i n i n g v a r i e t y o f s e e d s g i v e s r e t u r n s o n l y w h e n t h e y a r e 
p r o v i a e a w i t h a d e q u a t e d o s e s o f c n e m i c a i f e r t i l i z e r s a n d 
i m g a r i o n v F i g . o . 3 a n a F i g . a.H). 
7 n e u s e o f c n e m i c a i f e r t i l i z e r s o y t n e s a m p l e f a r m e r s 
u n o e r D i f f e r e n t f a r m c a t e g o r i e s i s p r e s e n t e a i n t a b l e 6 . 7 . 
THDUE 0.7 » u5E OF CHEriiCHL FEnTrLlItKa ii THE BArtPLE FARMERS UNDER DIFFERENT 
FAnn CHTEDQRIEB IN THE urrER bA'NBA-fHHUNA DOAB (1990-91) 
t-erti J i z er 
Doses/ F a n ( 
Caiegory 
500 f>g per 
n e c r a r e 
Large i neaiua i aesi-
i I neoiuH 
i I 
3 0 i 2 5 . o o / i M 2 I 3 O . 2 7 / I 3 3 i 3 u . i 7 ) 
/o. 7«t« ajL. io* 1 01.0« 
a«ai 1 
IB.75« 
' Marginal 1 Total 
1 1 
1 1 1 6 ( 1 0 0 ) 
1 4 8 . 9 « 
I 
250 f>g p e r . 5 \T,OI . 7 M U . O H M J T I 2 2 . B 7 / . 2 3 i 2 7 . 7 i ) 1 2 A ( 2 8 . 9 ) I B3(10D) 
H e c t a r e . 2 i . 0 5 « . i 7 . o i « • 3 5 . i 5 « . 4 7 . y i * I 5 2 . 1 7 * 1 3 3 . D 8 * 
l o i a j 
F a n s 
00 
luO 
31 
lOO 
D1 
l u D 
•»o 
l U U 
I 46 
t 100 
237 
K o t e i i i J F igures in oracKeis are p e r c e n t a g e s to tne t o t a l of that v a r i a b l e 
t in tne rom 
\2) F igures Hitn a s t e r i s k sarK are p e r c e n t a g e s to the t o t a l of that 
p a r t i c u l a r fara category v in tne coiuani 
source : Baseo on f i e l o survey 
I t n a s D e e n n o t i c e d t h a t a o o u t 4 5 . 9 p e r c e n t o f t h e f a r m e r s 
are u s i n g f u l l a o s e o f c n e m i c a i f e r n i i z e r a ( w h i c h i s 5 0 0 k g . p e r 
n e c t a r e , o f w n i c h i 2 5 kg i s u r e a , i 2 3 k g . p o t a s h a n d 2 5 0 k g . s u p e r 
p h o s p h a t e p e r h e c t a r e s . 3 5 p e r c e n t w e r e u s i n g 2 5 0 k g . p e r 
n e c t a r e . T n e l a r g e ( 7 B . 9 4 p e r c e n t - i , med ium ( B 2 . 3 5 p e r c e n t ) and 
s e m i - m e d i u m ( 6 4 . 8 p e r c e n t / f a r m e r s w e r e u s i n g 5 0 0 k g . p e r h e c t a r e 
o f f e r t i l i z e r s J u o i c i o u s l y - n a r g i n a i iarmsrz w e r e t h e maximum 
Fie,. 6.3 LartjG and medium farmers have their own irrigation 
facilities. 
Fit,. 6.4 Availability of irri^^ation facilities helped the 
farmers in usin^ hii,h yieldint, seeds and chenical 
fertilizers. 
Fie,. 6.5 Lart^ e and medium farmers are xn a position to own 
modern ae^ricultural implements and even maintain a 
permanent workforce. 
Fit,. 6.6 Small and marc^inal farmers are still ernjayed in 
traditional style of farminc, usinc^  traditional im-
plements, local seeds and manures. 
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users of 250 kg. per hectare of chemical fertilizers but none of 
tne marginal farmers were able to apply full dose of fartilizers-
Tne sample revealed that small and marginal farmers because of 
their poor economic condition and lack of timely and adequate 
irrigation facility, could not use adequate doses of chemical 
ferT.i 1 izers. On the other hand large farmers were not applying 
full Qose oecause they are not been able to manage their huge 
holdings. The study reveals the farmers' awareness towards the use 
of chemical fertilizers. 
6.2.A. use of mechanization bv th« aamola farmersi 
Tne sample farmers still follows more or less the 
traaitionai Methods of agriculture. The age old methods of 
preparing tne soil, sowing, harvesting and storing are still 
carriea on. Tne recent, changes and improvements in agriculture 
relate only to the use of better seeas, use of chemical 
fertilizers, greater emphasis on irrigation and also co-
operative efforts in the sale of agricultural produce. Only 
large farmers use tractors and otner small mechanical 
appliances (Fig,6.5). Farmers mechanize farm operations when 
Dioiogicai source of energy e.g., human and animal labour, 
become costlier than the mechanical sources. With the rise in 
tne income of the farmers, the desire to lessen the drudgery 
and hardwork pushes the farmers to purcnase farm machinery. Out 
of the 35 large farmers, only 4 had tractors. Farmers who 
owned tractor also earn a good amount of money by giving their 
tractor on hire for tilling and transportation. Medium, semi-
meaium ano small farmers apart from tilling and thrashing, for 
most of the other agricultural practices are dependent 
essentially un manual labour, while marginal and some small 
farmers depeno largely on manual iaoour for all the 
agricultural operations <Fig. 6.6). 
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O . 2 . 5 . U s e D t h i r e d a n d - f a m i l y l a b o u r b y t h e s a m p l e f a r m e r s ; 
H g n c a i t u r e x s s t i l l a f a m i l y o u s i n e s s i n t h e s t u d y 
r e g i o n . n e m o e r s o-f t h e f a m i l y w n i c n f o r m t h e l a b o u r f o r c e 
p e r f o r m a m a j o r p a r t o f t h e f i e i o w o r K . On t h e s m a l l f a r m s , 
w n e r e a g r i c u i x . u r e i s l a r g e l y c o n v e n t i o n a l a n d t h e f a m i l y l a b o u r 
i n p u t . 5 i s t h e h i g n e s t a n d f o r m s r n e o a s i c i n p u t . S m a l l a n d 
m a r g i n a l f a r m e r s r e l y m a i n l y on f a m i l y l a b o u r . W h i l e l a r g e 
f a r m e r s h a v e t o r e l y o n n i r e d l a b o u r . 
THBLE b.a t use OF HIRED AND FAMILY LABOUR BT THE SAHPLE FARMERS UNDER 
DIFFERENT FARM CATEB0RIE5 IN THE UPPER 6AN8A-YAMUNA DOAB ( l '»90-91) 
NO.OT Lao-
o u r / r a r « 
Category 
t a r g e neoiua aeai -
neoiua 
a a a i i 1 Marginal 1 Total 
Ml reo 
Laoour 
r a m i y 
Laoour 
locai 
surveyea 
Faras 
0 / 1 0 / . / 
i 7 o . 3 * 
I I -i^ijia, HOI 
1 bH.l* 
i l K b , 1 1 1 
3 7 . 6 Y « 
OB 
lUU 
I H/ U O . UTJ 
I 9 2 . i 3 » 
5i 
lUU 
IHMl.UI I 
2 3 , 9 2 * 
l i t ) . 3* 
34 
lUU 
/ 11,/11 
H. lb* 
i u 3 I 2 D . 7 ) 
2 i i , 5 5 « 
10 
luu 
I n£ i ( lDD) 
1 fl5.13» 
108(30.DB) 
2 3 4 . 7 8 * 
359(100) 
151.4« 
46 
100 
I 237 
1 
N o t e i u j F igures in oracnets are percentages to tne t o t a l o-f t h a t v a r i a b l e 
u n tne row/ 
\2i F igures wi tn a s t e r i s K larK are percentages to the t o t a l o-f tha t 
p a r t i c u l a r f a r * category \ i n tne co iuan; 
Source ; oaseo on f i e i a survey 
T a o l e 6 . 5 i s s h o w i n g t h e u s e o f n i r e d a n d f a m i l y l a b o u r 
o y t n e s a m p l e f a r m e r s u n a e r d i f f e r e n r f a r m c a t e g o r i e s . F r o m 
r n i s r a o l e , i t c a n o e s e e n t h a t o u t o f t h e t o t a l 1 1 6 l a b o u r e r s 
n i r e a , a o o u t 5 7 . 7 p e r c e n t w e r e n i r e o oy l a r g e f a r m e r s , 2 8 . 4 5 
p e r cenx. o y m e a i u m , i 2 . D 7 p e r c e n t o y s e m i - m e d i u m a n d o n l y 
1 . 7 2 p e r c e n t o f s m a l l f a r m e r s , n a r g i n a l f a r m e r s d i d n o t h i r e 
a n y l a o o u r . A p a r t f r o m 6 7 i a o o u r e r s n i r e o o y t h e l a r g e f a r m e r s . 
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12 others were hired as permanent labourers. They work for the 
wnoie year and do every thing except decision making, which is 
reservea iar tne owner o-f that farm. Generally labourers were 
nired mainly at the seasons peak hours for jobs requiring quick 
completion of certain farming operations, such as tilling, 
sowing, narvesting, threshing, irrigation and weeding etc- As 
far as the family labour is concerned, only 22 family persons 
were engaged in large farms, 47 in medium, 79 in semi—medium, 
103 in small and 108 family members were helping in marginal 
farms. It was noticed that the large farms are mainly run by 
hired labourers, while their family members do not prefer to 
work, while in case of small and marginal farms the family 
member work in field and hiring is not profitable. Women and 
children belonging to the small and marginal farmers families 
are engaged in full time agricultural activities. In practice 6 
ro 7 memoers keep themseives occupied on the farm of one 
hectare for the whole season. The greater intensity of cropping 
contributes to greater utilization of labour on small and 
marginal farms. Expansion of irrigation facilities, use of high 
yielding variety of seeds, use of chemical fertilizers lead to 
increased labour demand, riecnanization had tended to reduce 
direct iaoour demand through its favourable effect on cropping 
intensity and yields. 
The survey reveals that now-a-days, the children of 
farmers are concentrating more on their studies and are not 
interested in agriculture, even their parents also encourage 
this behaviour. That is why the member of family workers is 
aeciining and once they get educated, they hesitate to indulge 
in agriculture and instead of that they prefer to go to city 
and ao what ever Job they can get or they just remain 
unempioyeri. 
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O.3. ECONOHIC FRuFILE OF THE SAHPLE F H R H E R S I 
In tnis part or tne chapter, an attempt is made to study 
tne various economic aspects o-f the sample farmers. With the 
aavent of money economy and commercialization o-f agriculture, 
cnese factors oecame very significant in agriculture. Some 
crucial economic aecisions can leaa to massive profits or heavy 
j ossies. 
6.3.1. Harket knowledge o-f the aamole -farmersi 
Tne sample farmers nad quite a satisfactory market 
Knowieoge. Tney were generally aware of prices of the crops 
tney grow, the cost of inputs, transportation costs and the 
profit margin etc. It was noticed tnat educated farmers had 
excellent market knowledge and large and medium farmers 
dominated tnis category. Small and marginal farmers also had 
satisfactory market knowledge but not as good as large and 
meoium raLrm^rzi. 
0.3.2. Prices which influenccid the samole farmers; 
Hs our main objective is to Know tne influence of prices, 
so It IS very important to know now prices influence the 
farmers consiaerations. Four kind of prices were generally 
consioereo oy tne farmers in maKing decisions, these were: (1) 
farm narvest prices: which are average wnole-sale price at 
wnicn tne commoaity is sola oy tne farmers at the village site 
Qurlng tne narvesting period, (iij wnoie-sale price: which are 
prevalent in market at any time during the year and a large 
quantity of commooity are disposea m wnole-sale market at 
i-nese prices, kiii; Retail prices: wnich Are prevalent in 
marV-et and is not related to any particular season, (iv) Trends 
of pric;£?s in tne previous few years were also considered by 
2 8 0 
f a r m e r s b e f o r e m a k i n g a n y d e c i s i o n , r e g a r d i n g t h e c r o p t h e y 
g r o w . 
THBLE 6.7 : rftiCES FROM WHICH THE SAMPLE FARMERS BET INFLUENCED UNDER DIFFERENT 
FARM CATEBORIES IN THE UPPER BANBA-YAMUNA DOAB (1990 -91 ) 
r r 1 c e s / 
Far« 
Category 
t a r g e neoiuii seal -
h e d i u i 
s i a l i Hargi n a l ! Tota l 
r a r i i 
narvest i 
P r ices 1 
I 
Nnoie saJei 
p r i c e s i 
n e c a i i • 
p r i c e s i 
i 
i 
Treno ot i 
p r i c e s in i 
tne p r e v i - 1 
aua years i 
I o c a i 
surveyed 
tar as 
l i I i 3 . 2 i ) I 2 i i 2 2 . B 2 ) i 
3o.54» i i l . l 7 « 1 
I 
3B.BB* 
i 7 ( i B . ^ 7 ) 
3 5 . 4 1 * 
7 l / H . J ^ M 
2 3 . t i e * i 
a t 2 i . 6 2 ) i 9 ^2^ .32 /1 c ( 1 6 . 2 1 ) 
i S . a a * I 1 6 . 6 6 * 1 1 2 . 5 * 
KZI. t I I 
0 7 * 
1 
9 ( 1 7 . 3 ) 1 1 4 ( 2 6 . 9 ) 
i 7 . 6 4 « 1 2 5 . 9 2 * 
I 
1 
i 
i 1 3 ( 2 5 ) 
1 27 .OB* 
J 2 I 2 I . 4 3 ; , 1 3 ( 2 3 . 2 1 ) 1 i O ( 1 7 . B 5 ) l 
3 i . 3 7 t 
iuu 
i / a . 1 7 * 
3 i 
iuu 
1 6 . 3 1 * 1 
i 
I 
1 
t 34 
i IUU 
1 
1 2 ( 2 1 . 4 3 ) 
2 3 * 
I d 
Iuu 
1 9 ( 2 0 . 6 5 ) 1 92 (100 ) 
4 1 . 3 * i 3 8 , 8 2 * 
5 ( 1 3 . 5 1 ) 1 3 7 ( 1 0 0 ) 
1 0 . 8 7 * 1 1 5 . 6 1 * 
I I 
1 
13(25) I 52 (100 ) 
2 8 . 2 6 * 1 2 1 . 9 4 * 
I 
I 
9 ( 1 6 . 0 7 ) 1 56 (100) 
1 9 . 5 6 * i 2 3 . 6 3 * 
I 
46 
lOQ 
237 
I 1 
N o t c i u ) Figures in brackets are percentages to the to ta l of that variable 
l in the roN? 
i2> Figures Hlth asterisk aark are percentages to the tota l of that 
par t icu lar t'ara category v in the coluan) 
source t oaseo on f i e l d survey 
The t a b l e shows, t h a t o u t o f t h e t o t a l 237 f a r m e r s 
s u r v e y e d , 3 6 . 6 2 p e r c e n t w e r e i n f l u e n c e d by f a r m h a r v e s t 
p r i c e s , 1 5 . 6 i per c e n t by w h o l e s a l e p r i c e s , 2 1 . 9 4 per c e n t by 
r e t a i l p r i c e s and 2 3 . 6 3 p e r c e n t c o n s i d e r e d t h e t r e n d s of 
p r i c e s i n t h e p r e v i o u s few y e a r s . Farm h a r v e s t p r i c e s were 
i n f l u e n c i n g t n e f a r m e r s f r o m a i l t h e c a t e g o r i e s o f f a r m s i c e s , 
more or l e s s e q u a l l y , w h o l e - s a l e p r i c e s were c o n s i d e r e d m o s t l y 
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by large, medium and semi-medium -farmers. Retail prices were 
considered generally by semi-mediiam, small and marginal 
-farmers oecause they store only a small proportion of commodity 
and tney sell it mostly to retail rrariers. Farmers -from all the 
caiiegories vjere influenced by trends at prices in the previous 
rew ysar^. Farmers do not change decisions regarding 
agr\culTur^i practices on any snarp fluctuations and they 
con==.ioer tne behaviour o-f the prices in the last few years. 
6.3.3. Disposal o-f production bv the sample farmers; 
In the sample farms only sugarcane, wheat and vegetables 
^vegecaoles for market are grown mast.iy by small and marginal 
-farmers) are grown -for market and rest o-f the crops are grown 
mosriy for self consumption but surplus production of pulses 
ano fine cereals are also sold in the market which fetch the 
farmers suostantiai monetary benefits. Table 6.10 is showing 
tne oi'ipc'iai of production by the sample farmers under 
uifferent: farm cacegories. 
From table 6.iu, it is noticed that out of the total 237 
f&rmers sampled, the production of 36.7 per cent farmers was 
far self consumption, nore than 5u per cent of the small and 
nearly t>5 per cenr of the marginal farmers grow the crops for 
only suDsistence requirements. Because of their small holdings 
uney can not produce much and wnatever x.hey produce, it is for 
cneir own consumption. As the farm size increases, there is 
mere production left for the market. 52.32 per cent of the 
votai farmers partly consume and sell of their remaining 
production T-O get money for their domestic requirements. About 
~G per cent of the medium, 63 per cent large, 59 per cent semi-
medium, M 5 per cenr small and 2i per cent marginal farmers 
follow this practice. iu.97 per cent of the total sample 
farmers sell f«osc of the commodity they produce. 
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"IHBLE o.iu ; uiarusHL uF PRODUCTION BT THE SAMPLE FARMERS UNDER DIFFERENT FARM 
C H T E O C R I E S IH THE UPPER 6 H N 5 A - / H H U H H DDAB (1990-91) 
u> sposai 
of pr 00, / 
Fari cat. 
uar ge neo iua sea l -
n e a i u o 
s i i a i I 1 M a r g i n a l T o t a l 
Lons i i i eo 
t n e a s e j ves 
r a m y 
consuaea 
(tpirti y 
so i 0 
no5t of 
t ne p ro a . 
] S SOJ Q 
T o t a l 
s u r v e y e o 
r a r i s 
0 10 .0? ; 
i 5 . 7 9 * 
^HI 17.JD^ 
o 3 . i 5 » 
D l o u . / o ; 
2 i . 0 5 * 
iOu 
iU 1 l i .HJ] 
1 7 . 0 * 
JO v /T .u ,> ; 
7 0 . 5 5 * 
3 U Y. / ,>/ 
7 . B* 
3 i 
iDu 
10 l i D . <<; 
2 9 . o 2 * 
3 ? . 2 3 * 
0 IZO.U/J 
i l . i l * 
lOu 
2M ^27 .3B ; 
50* 
••5. 53« 
/ I / . 0 7 ; 
i . I D * 
IB 
lOu 
3 1 ( 3 5 . 6 3 ) 
6 7 . 3 9 * 
1 0 ( 8 . 0 6 ) 
21 .74# 
87(100) 
36 .7# 
124(100) 
5 2 . 3 2 * 
1 
5 ( 1 9 . 2 3 ) 1 26(100) 
1 0 . 8 7 * ! 1 0 . 9 7 * 
I 
46 
100 
) 237 
N o t e M i ) F i g u r e s i n o r a c K e t s a re p e r c e n t a g e s t o t ne t o t a l of t h a t v a r i a b l e 
u n t n e row; 
i 2 ; F i g u r e s w i t n a s t e r i s j c aarK a re p e r c e n t a g e s t o t he t o t a l of t h a t 
p a r t i c u l a r f a r a c a t e g o r y i i n t n e c o i u a n / 
Source : Baseo on r i e i o su r vey 
T n e s e f a r m e r s a r e g e n e r a l l y a s s o c i a T . e a w i t h s o m e o t h e r 
o c c u p a t i o n s . E v e n t n e m a r g i n a l f a r m e r s , w n o a r e a l s o f o l l o w i n g 
t n i s p r a c t i c e , m a i n l y g r o w v e g e t a o l e s i n c n e i r s m a l l h o l d i n g s 
a n a s e i i c n e m i n r n e n e a r o y t o w n . 
O . 3 . H . T i m e o f s e l l i n g t h e p r o d u c t s b v t h e s a m p l e f a r m e r s : 
T n e p e r i o a w n e n f a r m e r s e l l n i s p r o a u c e i s o f v i t a l 
i m p o r t a n c e , w n e t n e r n e i s s e l l i n g i t a t t n e n a r v e s t t i m e o r b y 
t n e e n a o f t n e s e a s o n o r i n o e t w e e n t n e s e t w o p e r i o d s . T h e 
p r i c e o f t n e c r o p a l s o v a r i e s a c c o r a i n g i y . A t t h e t i m e o f 
n a r v e s t , t n e p r i c e s are l o w b u t i t g o e s i n c r e a s i n g a s t h e t i m e 
p a s s e s . T n e f a r m e r s w n o Are f i n a n c i a l l y s t r o n g , t h e y s t o r e t h e 
c o m m o a i t y a n a s e l l i t w h e n p r i c e s are n i g n e r , w h i l e w e a k e r 
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s e c r i o n o f f a r m e r s s e i i t h e p r o d u c t s a t h a r v e s t t i m e a n d g e t 
l e s s e r p r o f i t s . 
THBLE b.ii t Tint OF SELLIHB Or PRuuuCTB Br THE BAHrLE FARMERS UNDER DIFFERENT 
CATEBOftlES IN THE UPPER BANBA-iAHUNA DOAB ( 1 9 9 0 - ? ! ) 
line ot 
seiiing / 
F a n cat. 
Large neaiua 3e«i -
neaiui 
9*ai i Marginal! Total 
Hc Harvest 
ti Me 
store It 
11 i i t n e 
pr jce 
increase 
Hccoraing 
to neeo 
Total 
saaple 
far IS 
m. 73* 
I r \. L /. / 1 1 
H A . 73* 
^0 
13 i i 3. 13 ( i 
25.5« 1 
I 
ii.i^* 1 54.io« 
1 6 ( 0 0 . U ' T f i B U Y . U I f i i Ki.iOl 
3 i . 3 7 « i i 4 . S i « 1 2 .08* 
I i 
I i 
i I 
22 i22 .9 i '» i 2 2 i 2 2 . 7 i / i 2 i v 2 i . B 7 / 
4 3 . 1 3 * 1 4 0 . 7 4 * 1 4 3 . 7 5 * 
31 
lOu 
i 34 
I lOu 
i HO 
I luO 
3 2 ( 3 2 . 3 2 ) 1 99(100) 
i 9 . 5 6 « 
14 (14 .58 ) 
3 0 . 4 3 * 
46 
100 
4 1 . 7 7 * 
42(100) 
17 .72* 
96(100) 
4 0 . 5 * 
237 
Notes u ; Figures in oracicets are percentages to tne total of that variable 
un tne row/ 
\2i Figures witn asterisK nark are percentages to the total of that 
particular fam category i in tne coiuin; 
Source ; Basea on fieJo survey 
T a o i e 6 . i i i s s n o w i n g c h e t i m e of s e i i i n g of t h e i r 
p r o a u c t s ay t n e s a m p l e f a r m e r s , i t was n o t i c e d t h a t o u t of t h e 
237 f a r m e r s s u r v e y e a , 4 1 . 7 7 per c e n t , s e i i t h e i r a g r i c u l t u r a l 
p r o d u c t s a t t n e t i m e of n a r v e s t . n o s t o f t n e m a r g i n a l , s m a l l 
ana semi -medium iBrmer^ s e i i t n e i r p r o d u c t s d u r i n g t h i s 
p e r i o d . i 7 . 7 2 p e r c e n t o f t h e f a r m e r s s t o r e t h e i r p r o d u c t s 
u n t i l t n e p r i c e s a r e i n c r e a s e d and l a r g e and medium f a r m e r s 
f o l l o w t n i s pranrLice o e c a u s e o f t h e i r b e t t e r e c o n o m i c 
c o n a i t i o n . Anotner c a t e g o r y was of t n o s e f a r m e r s who s e l l t h e i r 
p r o d u c t s a c c o r d i n g t o t h e i r n e e d . 4 0 . 5 p e r c e n t o f t h e t o t a l 
sample f a r m e r s s e i i o f f t h e i r p r o d u c e a t t h e t i m e of n e e d , l i k e 
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m a r r i a g e , s i c k n e s s e t c . a n d - f a r m e r s - f r o m a l l t h e c a t e g o r i e s o-f 
• f a r m s i z e s - f o i i o w t h i s p r a c t i c e . 
6 . 3 . 3 . B u y g r o t t h e p r o d u c t o r o d u c a d b v t h a g a m o l a f a r m g r g s 
A f a r m e r a l w a y s n e e d s a n e f f i c i e n t m a r k e t w h e r e h e c a n 
s e i i h i s , p r o d u c t at a r e a s o n a b l e p r i c e . I n I n d i a , t h e m a r k e t o f 
a g r i c u l t u r a l c o m m o d i t i e s i s g e n e r a l l y c o n t r o l l e d b y b u y e r s 
r a t h e r t h a n b y t h e s e l l e r s b e c a u s e o f w e a k e c o n o m i c p o s i t i o n o f 
f a r m e r s . 
T H B L E a . i 2 : BU'TEKS THE rnuuUCT3 PRuuiiCED BY THE sAnrLE FARMERS UNDER DIFFERENT 
FHRH C A T E B U R I E D IN THE UPPER BANBA-YAHUNA DOAB (1990 -91 ) 
Buyers ot i ua rge 
the p r o d . / i 
Fara c a t . i 
neoiua i 
i 
5e«i- i aaaij 
Hediua i 
! Marginal! Total 
I 1 
LOcai 
t r a d e r s 
•ihoi e 
s e i i e r 5 
oovernaent 
agenci es 
others 
l o c a i 
Surveyed 
t a r a s i 
3 Kl .Of I 
i 3 . i 5 « 
in (25) 
36.Bn« 
4 7 . 3 7 * 
i ( 3 . 57 ) 
2. 63* 
3B 
iuO 
25.H^t 
1 7 ( 3 0 . 3 5 ) 
3 3 . 3 3 * 
ia\.£.u. or I 
35 .29« 
3 ( i u . 7 i ) 
5 . 5 5 * 
51 
luD 
i o !;:•». i iH/ 
2 9 . e 3 * 
12(21 .42 ) 
22 .22« 
iu.7i» 
4 (14 .25) 
7. 4* 
54 
IGD 
15(22 .72 ) I 1 7 ( 2 5 . 7 5 ) 1 66(100) 
3 1 . 2 5 * ! 3 6 . 9 5 * 1 27 .85« 
I 
7 (12 .5 ) ! 6 (10 .71 ) 1 56(100) 
i 4 . 5 5 » ! 13 .04* I 2 3 . 6 2 * 
15 (20 .65 ) t 1 1 ( 1 2 . 6 4 ) 1 87(100) 
3 7 . 5 * 1 2 3 . 9 1 * 1 3 6 . 7 1 * 
1 1 
5 (25 .57 ) I 1 2 ( 4 2 . 8 5 ) 1 28(100) 
16 .66* 1 2 6 . 0 8 * 1 1 1 , 8 1 * 
10 
100 
1 
i 46 
i 100 
1 
237 
H o t e : ( i ) F i g u r e s i n b r a c k e t s a re p e r c e n t a g e s t o t h e t o t a l of t h a t v a r i a b l e 
( i n t he row) 
(2) F i g u r e s N i t h a s t e r i s k aark a re p e r c e n t a g e s t o t h e t o t a l of t h a t 
p a r t i c u l a r f a r a c a t e g o r y ( i n t he coJuan) 
Source : Based on f i e l d su r vey 
i n t h e s u r v e y e d v i l l a g e s , g e n e r a l l y t h e p r o d u c t i o n o f 
s u g a r c a n e i s s o l d t o n e a r b y s u g a r f a c t o r i e s , w h i l e o t h e r 
p r o d u c e s a r e s o l d e i t h e r i n t h e m a n d i o r t o g o v e r n m e n t a g e n c i e s 
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or through co-operatives (Fig. 6.7 and Fig. 6.B). One more 
important aspecr is that the farmer sell their good quality 
proauct'B ei tner to whale sellers or to the local traders and 
rneir inferior products is sold to the governmental agencies. 
From cable 6.12, it can be seen that out of the 237 
sample farmers, 36.71 per cent farmers sell their produce to 
governmencai agencies. There was massive procurement of wheat 
oy government agencies at the time of harvest. The government 
rakes the wheat from the fields and give the farmers cash 
pay/nents. This is one of the reason for massive wheat 
cultivation in the region. 27.55 per cent of the total surveyed 
farmers, sell their commodity to local traders. Marginal and 
smaii farmers were mainly selling to the local traders. About 
23. (32 per cent ouyers were the whoie-seiiers and the large and 
medium farmers were tne main suppliers. 
6.3.6. Transportation -facilities avaiitgd bv the sample farmers; 
whatever a farmer produces at nis farm, he has to sell a 
certain portion of his produce in the market to obtain money. 
5a an efficient transport system is essential, so that goods 
can be speeaiiy transported from tne producer to the buyer. But 
of tne 23~ surveyed farmers, none of them gave much importance 
to tnis very vital factor because sugarcane was the only 
perisnaoie item which they were growing and has to be 
transporcea quicVciy after harvesting because the minimum price 
of tne cane is fixed on the basis of its recovery percentage. 
Tnis crop is generally grown for market by economically well 
off farmers and others grow it to make Khandsari on the field 
Itself. in the study region, a close network of national, 
state ana aistricc highways exists. None of tne 237 farmers use 
any otner Kino of transportation apart from using road because 
tney aon t send their products far away. The agricultural 
Fitj. 6.7 The '-government purchases wheat from the farmers a t 
the farm s i t e . 
Fitj. 6.8 The farmers s e l l t h e i r products to the «jOvernment 
aijencies a t the procurement cen t r e s . 
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proaucrs are transported generaiiy oy ouiiock cart or by 
tractor's to nearoy sugar factory, manai or tne traders. Large 
farmers, wnicn were earlier using DuiiocK carts and cycles 
etc., now tney use tractors, motorcycies ana jeeps. Small and 
marginal farmers usea to cover smaii Distances on foot and 
longer Distances oy DuiiocK carts or cycles (Fig. 6.9 and 
~ig,ti.iU'. Bur now tnere is significant reouction in the use 
oi- DuiiocK carts oecause of cneap ana frequent bus services. 
O.4. CROrPINB P H T T E K N ADOPTED BT THE S A H P L E FARMERS: 
Fieia survey reveaiea tnat tnere were vast differences in 
tni. cropping pattern of tne sample farmers under different farm 
categories vTciole o. i5 ano a. iAj . Tne farmers whether small or 
large always try to maKe oest use of tneir land according to 
tneir own juagement. Tnere are two main agricultural seasons 
namely, tne raoi season ana tne Knarif season. Rabi season 
pertains to tne winter perioa. It is tne main dry crop season, 
wniie Knarif season pertains to tne rainy season. A large 
variety or fooa ana non—fooa crops are grown in both the crop 
ieasons. r-iowever, tne cropping pattern is largely subsistence 
orientea. Fooagrains accounts for over 75 per cent of the 
totdl area ouring tne rapi season and over 70 per cent during 
tne Knarif season. During tne raoi season, about 60 per cent of 
tne area is i-ncer cereals, i5 per cent unaer pulses and 17 per 
cent unaer casn crops, wnile in tne kharif season, cereals 
.^ c.count.3 iar aoour ou per cent of area, cash crops 25 per cent 
ana pulses covers aoout lu per cent area. Among foodgrains, 
wneat is tne most important crop covering more than 52 per cent 
of tne rotiai area, foiiowea oy maize \Zi.B per cent), bajra 
i5.57 per cent; ana rice ii5.i=r per cent;. Pulses like peas 
\iu.37 per cent;, arnar \5.5 per cent; ana gram (7.3 per cent) 
aiso Torm a tpajor crop group- Among non-foodgrains, sugarcane 
\23.u3 per cent', mustara \9.7o per cent; ana cotton (6.35 per 
Fitj- 6.9 The atjricultural products are transported 
cjenerally by bullock carts to the mandi or to the 
procurement centres. 
Fii,. 6.10 The snail and marginal farmers transport their 
produce to smaller distance by foot. 
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cenT J 3tre the important crops. The cuitivax^ion of vegetable 
t^l.3i per cent; is also quite papular. The cropping pattern 
adopted by the sample -farmers, though largely dominated by 
•foodgrains but the study reveals certain variations. We will 
oe discussing the cropping pattern adopted by the sample 
-farmers under di-f-ferent -farm categories. 
a.H.i. Large -farmersi 
It was observed that during the rabi season, every piece 
Q-f land was under cultivation oy the large farmers. They devote 
more than Bu per cent of their area to foodgrains and about 16 
per cent to non-foodgrains during rabi season. Wheat was the 
most favoured crop accounting for 53.3 per cent of the total 
area. Peas (ii.Oo per cent) and mustard i9 per cent) were the 
other crops which dominate the cropping pattern. Other crops 
grown m this season area oariey vB.Oi per cent), gram (7.3 per 
cent), cotton (6.£>i per cent) and vegetables (4.69 per cent). 
On comparison amongst the various categories of farmers, it was 
found tnat for large farmers, maximum land is devoted to the 
cultivation of peas. During the kharjf season about 96 per cent 
of tne total area was under cultivation, about 70 per cent of 
tne land is devoted to foodgrains and nearly 25 per cent to 
non-foodgrains. sugarcane, maize, oajra and rice dominate the 
Knarif cropping pattern. Sugarcane covered 25.44 per cent of 
the total area, maize covered more than 20 per cent and bajra 
and rice covered more than 15 per cent. Other crops grown 
during this season were arhar (9.43 per cent), Jowar (6.02 per 
cent) and c'mra (5.27 per cent). 5o i t was seen that the large 
farmers were devoting substantial area to foodgrains but they 
also devote a fairly large proportion of their land to the 
cultivation of cash crops. But there were some differences, as 
most of tne large farmers concentrated more on the cultivation 
of foodgrains, vVniie some large farmers, who were engaged full 
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time with the farming activities, devoted significant 
proportion ot their land to cash crops and were earning high 
income, Aithough wheat and gram in rabi and rice and arhar in 
"Kharif season are grown basicaiiy for subsistence requirements 
but their surplus production is marketed with handsome returns. 
6.4.2. nedium iarmerst 
During the rabi season the entire area was used for 
cultivation by medium farmers. They devoted about 73 per cent 
of their land to the cultivation of foodgrains and 19 per cent 
to non-fDodgrains during the rabi season, wheat followed by 
mustard and peas dominate the cropping pattern. Wheat was the 
most favoureo crop accounting for 49.9 per cent of the total 
area. Hustard and peas occupy ii.yi per cent and ID.09 per cent 
area respectively. Other crops grown in this season were gram 
<B.u3 per cent), vegetables (7.67 per cent>, cotton <7.14 per 
cent; and barley (5.14 per cent). During the kharif season 
about 94 per cent of the total area was under cultivation. 
About 7i per cent of the land was under foodgrains and 26 per 
cent was under non-foodgrains. Sugarcane followed by maize, 
rice and bajra dominate the cropping pattern. Sugarcane 
covered about 26 per cent, maize and rice covered more than 
20 per cent and bajra covered more than 16 per cent of the 
total area. Land was also devoted for the cultivation of 
arhar (7.04 per cent), Jowar (4.54 per cent) and charc^ (2.24 
per cent). On comparison among the various categories of 
farmers, it was found that for medium farmers maximum land is 
devoted to the cultivation of mustard, gram and cotton during 
•^^ P rabi season and sugarcane and rice during the kharjf 
season. It was also noticed that the medium farmers plan their 
cropping pattern and each crops is ailocated land according to 
its remunerative nature and its requirements. Amongst the 
cereals, these farmers highly favoured wheat in rabi and maize. 
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rice ana oajra in kharit season. But significantly the area 
under rest a-f the crops ars selected in a very calculated 
manner ana returns from the crops grown are considered. 
SuDstantiai area was devoted to mustard, gram, peas and cotton 
in rabi season and sugarcane and arhar in knarif season, which 
Are quite remunerative. Hitnough these crops need high inputs 
ana the chances of crop failure is always there but these 
farmers take risks and in return they get comparatively high 
profits. Coarse cereals like jowar and barley etc. are the 
least favoured crop. These crops are grown in less fertile area 
and are not provided with any modern inputs. These farmers take 
agriculture seriously and consider it as a business and their 
economy is based on agriculture. They provide all the necessary 
inputs, t h a t s why the yield in their farms are higher than 
Dtners (rig. o.ii and Fig. 6.i2>. The yield of wheat, peas, 
cotton, sugarcane and rice were highest in the medium farms. 
6.4.3. aemi-medium farmergi 
The entire area was under cultivation during rabi season. 
Of the total area, 75.69 per cent was under foodgrains and 17.5 
per cent was unoer non-foodgrains during this season. Wheat is 
tne most favourea crop accounting for aoout 49.15 per cent 
followed by mustard <ii.2i per cent) and peas (10.94 per cent) 
dominate the cropping pattern. Other crops grown in this season 
are vegetables (5.72 per cent), gram (7.42 per cent), cotton 
(C3.33 per cent) and barley <6.i6 per cent). During the khanf 
season about 93.62 per cent of the total area is under 
cultivation. Of this 77.86 per cent was under foodgrains and 
13.55 per cent is under non-f oodgrains. riaize (24.41 per cent), 
sugarcane (22-29 per cent), bajra (17.26 per cent) and rice 
(i4.ti5 per crnt) dominate the cropping pattern. Other crops 
grown in this season were arhar (iu.u4 per cent), jowar (7.22 
per cent) and chara (3.71 per cent). On comparison among the 
Fie,. 6.11 Medium farmers consider farminc, as a business and 
their economy is based on it. They provide all 
the necessary inputs to their crops. 
f 
it 
r 
i 
Vill 
i~ i 
^ V* 
^mn, m V'^  
Fig. 6.12 Medium farmers give more protection and care to 
their crops. That's why the yield on t.YlcJ.1. J. a J. ilia 
are higher. 
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various categories of farms, it was found that for semi-medium 
farmers, maximum land is devoted to the cultivation of SJZhML-
we observed that the cropping pattern of semi-medium farmers 
differs a bit from large and medium farmers. These farmers 
first want to be secure by producing enough foodgrains for 
their subsistence requirement. wheat in rabi and maize in 
kharif were the first ranking crop among these farmers. 
Significant area was also devoted to rice and baJra. But these 
farmers prefer to grow only those cereals, which they eat and 
coarse cereals like jowar and barley are not at all favoured. 
The remaining area is utilized for growing cash crops for 
money. This shows that semi-medium farmers also plan their 
cropping pattern intelligently but their first preference is to 
fulfil their subsistence requirements. These farmers go for 
intensive farming and give maximum care and importance to their 
crops but they could not provide the optimum doses of inputs in 
their farms, so their yield also suffers a bit. 
6.4.4. Smaii farmers; 
The entire area was under cultivation during rabi season. 
Of this 79.46 per cent was under foodgrains and 10.3 per cent 
under non-foodgrains. Wheat (57.2 per cent) was the most 
favoured crop followed by barley (12.06 per cent) and 
vegetables (iu.2i per cent). These three crops dominate the 
cropping pattern during the rabi season. Other crops grown 
during this season were mustard <7.io percent), peas (6.16 per 
cent), gram (4.04 per cent) and cotton (3.14 percent). During 
the kharif season about 90 per cent of the total area was 
under cuitivahion. Of this 77.B6 per cent was under foodgrains 
and 25.55 per cent under non-f oodgrains. riaize (30.03 per cent) 
was the most favoured crop, while maize, baJra. sugarcane and 
Jqwar are also quite popular crops. BaJra and sugarcane covered 
more than i5 per cent while jowar covered more than 10 per cent 
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OT rne total area. Other crops grown in tnis season were arhar 
\9.33 per cent:; rice <6.5B per cent; and chara (6.6 per cent), 
we noticed unat these -farmers grow iargeiy toodgrains for their 
suDsistence (requirements. Tney don t have the resources to 
invest for costly inputs in their farms, which are required for 
tne casn crops. Tney also c a n t taKe tne risk of crop failure, 
wni cp. IS associated with tnese crops. They grow even cash crops 
-^ or tneir suDsistence requirements. Tne only crop which they 
grow for tne market, are vegetables. The cropping pattern of 
smalj farmers is largely of subsistence type and is 
characteriren oy traditional style or farming in which the main 
9im is to grow cereals. 
o.4.5. Harqinal farmersa 
Tne entirp- area was unaer cultivation duririg r abi <r t= \ -, ^t 
ana of tnis, 09.co per cent is under fooagraine. and only T-'T" 
ppt- cent unaer non~foodgrams. Wheat was tne mast favoured t rop 
o"'ing tnis season and barley ana vegetanies are also preferred 
'^f -ips. wneat covers more than ou per cent and barley covers 
about 17 per cent of the tor--l area, utner crops grown in this 
'=eason are vege?taDies ',7.4 per cent;, gram (6.27 per cent) peas 
•-",55 per cent) and mustard <2,'?2 per cent). During the khan f 
i.ea'^ on aoout 95 per cent of tne total area was under 
cuitivatian, of this 87.73 per cent is devoted to foodgrains 
300 7 per cent to non-foodgrains. haize, bajra, jowar and 
sugarcane dominate the cropping pattern in the kharjf season. 
riaize ',35. o5 pfr cent) was the moct favoured crop followed by 
bajra (22.28 per cent), jowar iiS.oi per cent/, sugarcane (9.05 
pe- cent^. utner crops grown were arhar (8.17 per cent), chara 
'3,17 per cent) and rice (2.79 per cent). On comparison among 
•,.ne various categories of farmers, it was found that for the 
marginal farmers, maximum land was devoted to the cultivation 
of wneat ana oarley during rabi and maize, baJra and jowar 
297 
du-ing the -^harI f season. It was seen that because of hand to 
Tioutn «iiT:uatxcn o-f the marginal farmers, they grow mostly 
cereals to fulfil their subsistence requirements. These farmers 
neitner n^ve tne resources nor they can take risks of a crop 
failure in growing cash crops. The yieia obtained by these 
farmers were rne lowest because their cropping pattern is based 
on traditional system of subsistence farming and they rely on 
traamionai seeas without proviaing any moaern inputs in their 
farms. 
Tne cropping patrern aaoprea oy tne sample farmers under 
aifterpnr -fArixi categories, tnougn largely dominated by 
tonagrains, reveals certain imporcanx variations. During both 
cne seasons, tne marginal farmers \a9.cj5 per cent) have the 
nignesx: percentage snare of area unaer foodgrains followed by 
tne large farmers <79.67 per cent;, small farmers <79.46 per 
cent^, meaium farmers w3.7o per cent/ ana semi-medium farmers 
\7Z.o9 per cent). The cropping pattern of marginal and small 
rarmers was Dominated by wneat, oariey and vegetables. The 
cropping pattern of large,medium ana semi-medium farmers was 
aominacea oy wneat, which was covering tne bulk of the area and 
peas was another major crop among cnese farmers. During the 
Knarif season marginal farmers \57.73 per cent) have the 
maximum snare of arsa unoer fooagrains followed by small 
farmers w7.5o per cent), semi-meaium W3.CJ1 per cent), medium 
•7G.C59 per cent) and large farmers \ci9.Zc} per cent). The main 
crop grown oy marginal and small farmers were maize, bajra and 
jDwar. While maize, bajra ana rice aominated the cropping 
pattern of tne large, medium and semi-meaium farmers. It is 
seen that although foodgrains dominate tne cropping pattern 
out It IS tne large, medium ano semi-medium farmers who 
specialize in the cultivation of fine cereals like wheat and 
ricp. wniie rne major share of the coarse cereals like maize. 
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bajra. jowar and barley is grown by rhe small and marginal 
farmers. 
In case of non-foodgrains, during both the seasons the 
meaium farmers have the highest percentage share of area under 
IT:. During the raoi season after the medium farmers (19.D5 per 
cent) came tne semi-medium -farmers <i7.5c> per cent), large 
farmers '.iS.oi per cent) smai i (iO.3 per cent) and marginal 
farmers v2.92 per cent). Mustard was the first ranking non-
foodgrain crop grown by rhe large, medium and semi—medium 
farmers, covering more than 10 per cent of tne area. Small and 
marginai farmers had very little area under this crop. During 
tne Knarif season medium farmers \2o.u3 per cent) had the 
maximum snare of area under non—foodgrains followed by large 
'.25.44) per cent, semi medium <22.29 per cent), small (15.85 
per cent;, semi-medium (22.29 per cent;, small (15.B5 per 
cent; and marginal farmers (9.05 per cent;. Sugarcane was the 
only non-foodgrain grown during Kharj-f season and the entire 
area mentionea above is devoted for its cultivation. So among 
tne non-foodgrains sugarcane during the kharif season and 
mustard during the rabi season dominate the cropping patterns 
of tne sample farmers. 
The cultivation of vegetables and chara is also gaining 
momentum. The percentage share of area under vegetables is 
nignest amongst the semi-medium farmers followed by medium, 
marginal, small and large farmers. Area under chara is maximum 
under small farmers followed by large, semi-medium, marginal 
and medium farmers-
Tnis shows that the degree of commercialization is 
greater on the medium, large and semi-medium farmers as 
compared to small and marginal farmers. Large, medium and semi-
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medium -farmers specialize in wheat and sugarcane. While the 
marginal and small farmers are largely doing subsistence 
orienxiea farming. They only cultivate vegetables and chara for 
getting quick money. 
6.5. FHCTDRB INFLUENCINB THE CROPPING PATTERN QF THE SAMPLE 
FAStSaa: 
Tnere are several factors tnat influence the decision 
making proce^L s in the selection of crop grown by the farmers, 
sucn as pnysicai, socio-cuiturai, economic, political and 
tecnnoiogy cJtc. however, some factors may be more dominating 
tnan otners in a particular region. In the previous part of 
tnis cnapter, we nave discussed aoout tne crops grown by the 
sample farmers under different farm sizes. In this part of the 
cnapter, we will investigate the major factors influencing the 
cropping pattern of the sample farmers in the study region. The 
23~ sampieo farmers were askea several questions, relating to 
tne various factors influencing them in the selection of crops, 
we triea to persuade them to point out only one factor, which 
influenced them most. But most of the farmers insisted that 
only one factor was not responsible out there were more than 
una factors. Some times t^ .tJ, sometimee tnree or more factors 
nao infiuenceo tneir decisions in tne selection of crops. We 
nave tanen ail those factors which were pointed out by the 
sample farmers. Tnese factors were tnen arranged in descending 
oroer ano the top ten factors were taken in to consideration. 
Tnese ten factors were prices, irrigation facilities, yield, 
crop prospects, availability of hign yielding variety of seeds 
ana cnemicai fertilizers, financial prooieros, traditions, 
pnysicai factors, labour problems and governmental policies 
^Taoie o.i.5J. 
we oiscuss oelow these ten factors, which were effecting 
tne aecision maKing process at tne sample farmers: 
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6.3.i. Prices8 
oeneraiiy, he sample iarmers consider farm harvest 
prices, oeiare making any decision regarding the selection of 
crops. These prices are the average whoie-saie prices at which 
the commodity is disposed off by the producer to the trader at 
the village site during the specified marketing period after 
the commencement of harvest. 
Df the total sample farmers, 32.91 per cent were 
influenced by prices. Large, medium and semi-medium farmers 
were the motat responsive to prices and they gave first 
preference to it. The small and marginal farmers were also 
fairly responsive to it. However, the magnitude was not as high 
as large, medium and semi-medium farmers. The farmers prefer to 
grow those crops which are profitable to them. Which gave them 
higher market price and higher the economic benefits, higher 
the number of farmers who adopted such crops. The economic 
background of farmer also contributes substantially in the 
decision making process. Prices of crops are influencing the 
cropping pattern of mostly those farmers who are socially and 
economically strong because they can invest on inputs and they 
can ta'Ke the risk of changing their cropping pattern. These 
farmers can invest heavily on crops and in return they get high 
profits. The large, medium and semi-medium farmers belong to 
this category while small and marginal farmers can't afford 
heavy investments in their farms, which results in low profits 
and that's why they are less responsive to prices. 
6.3.2. irrigation facilitieat 
Hvaiiabiiity of irrigation facilities, mode of 
irrigation, cost of irrigation, timeliness and adequacy of 
supply of irrigation water etc. were taken into consideration. 
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Availability o-f irrigation facility was influencing 
27.42 per cent of the total sample farmers. The selection of 
the crops by the small and the marginal farmers depends to a 
very large extent upon the availability of irrigation 
facilities. Irrigation helps in increasing of yield, increase 
in double cropped area, increase in intensity of cropping and 
changing cropping patterns, from growing of nan - remunerative 
to remunerative crops. The consumption of high yielding variety 
seeds and chemical fertilizers depends upon the availability of 
irrigation waters. The small and marginal farmers could not get 
as much benefits from irrigation as large and medium farmers 
because irrigation facility is not in their hands. They have to 
hire water from large farmers or they depend upon canal 
irrigation. The mismanagement and malpractices in the 
distribution of canal water is well known- While the 
installation of tube well is quite costly and that's why the 
crapping pattern of marginal and small farmers is adversely 
affected. This is why for small and marginal farmers irrigation 
facilities is of such vital importance. On the other hand the 
large, medium and semi-medium farmers have also given 
importance to irrigation facilities, out in their case the 
irrigation watnr is in their hands and most of them are owner 
of tube wells, iiost of these farmers suffer from labour and 
management problems because they are not full time associated 
with agriculture. 5a they have to keep labour to help in the 
running of tube wells and watering of the crops etc. Semi-
medium farmers are affected by both the sets of problems, that 
is, non-availability of irrigation facilities and the 
management problem. 
6.3.3. Yield; 
Yield of the crops, emerged to be the third important 
factor and influencing the crapping pattern of 25.74 per cent 
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Dt the total sample farmers. Farmers -from ail the categories of 
farm sizes were equally concerned about the yield of the crop 
tney grow and that's why all of them are influenced by this 
factor. The farmers prefer to grow those crops which gave them 
better yield. Crops giving low yields are not favoured. This 
again shows tnat farmers first look for economic benefits from 
a crop. Higher the yield, more will be the production and more 
will De the income. 
6.3.4. urPP PrggPBCtg* 
The -farmers generally hope that they will get a certain 
quantity of produce from the crops they grow. But, some crops 
are more susceptible to pests, diseases and climatic changes 
and the risk of crop failure in these crops are high. So the 
farmers prefer growing thoce crops in which the risk of crop 
failure is low. 
In tne selection of crops farmers kept an eye on the 
prospects of that particular crop and this factor was 
influencing 25-3i per cent of the total surveyed farmers. 
Farmers prefer those crops from which they are assured of 
getting retui ns in terms of production. Large, medium and 
serai-medium farmers consider the prospects of a particular crop 
Defore selecting it for cultivation. This again shows that 
tnese farmers always try to maximise their returns from their 
land. On the other hand small and marginal farmers with their 
nana to mouth situation said that they were also concerned 
about this -factor but they could only think about it when 
other existing problems like the problem of money for 
investment, availability of irrigation, high yielding variety 
seeds and chemical fertilizers were solved. 
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6.3.3. Availability of hi oh yielding variety of ge«da—ood 
Timely avaiiaoxiity of nign yielaing variety of seeds and 
chemical fertilizers was the most important consideration for 
i7.72 per cent of the total sample farmers. The farmers use 
high yielding variety of seeds and chemical fertilizers for 
maximising cheir profits. The use of these two vital inputs 
depends upon the availability of irrigation. The small and 
marginal farmers were very much influenced by this factor. Due 
to their poor economic condition tney can't purchase these 
inputs from trie market. The government gives subsidies on these 
inputs but it was observed that almost ail these facilities 
were availed by the large and medium farmers because these 
farmers are socially, economically and politically strong. So 
cne small and marginal farmers nave to rely on local seeds and 
manures. The result is that they get low returns from their 
i anas. 
6.5.6. Financial oroblema: 
Tnese aays with the introduction of new technology the 
cost of proauction has increasea consideraoiy, the inputs are 
quite expensive and apart from economically well off farmers, 
it IS •very aifficult for most of tne farmers to invest heavily 
for Tneir crops. 
Tnis proolem was influencing tne cropping pattern of 17.3 
per cent of the total sample farmers. The marginal and small 
farmers were the worst affected oy tnis problem. These farmers 
came unoer the category of rural poor. Since they belong to 
tne economically backward class of the society, they don't 
have access to subsidies and loan aistributing agencies. With 
tne introQuction of modern tecnnoiogy in agriculture, the cost 
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of production has increased considerably. These farmers can not 
proviae necessary inputs in their farms and this led to low 
yieia. Tney also can't take the risk of a crop failure and all 
cnese variaoies collectively affect, cne cropping pattern of 
tnese farmers and restrict tnem from going for 
commercialization of agriculture. Large farmers are not 
affecteo oy financial problems, while medium and semi-medium 
and marginally affected by rhis facror-
6.5.7. Traqittongs 
7ne farmers are bouna with tne age old traditions of 
farming and they hesitate -co make changes in their cropping 
partem. 
Tradition of past was affecting the cropping pattern of 
i3.5 per cent of the total sample farmers. Farmers cultivate 
crops according to their tast.e and preference. They like to 
cultivate t.nose crops, which tney nave been eating 
traaitionaiiy, till some drastic cnanges come. Their customs 
ana cultural background also play sin important role in the 
selection of crops. Farmers from ail the categories of farm 
sizes are influenced by this factor, but the degree of 
influence varieo. nost of the farmers which were affected by 
tnis factor are illiterate and they are bound with the age old 
traoitional pattern of farming and hesitate to make changes in 
their cropping pattern. 
6.5.5. rhvsicai factors: 
Fnysicai factors were influencing tne cropping pattern 
of ii-59 per cent, of tne total surveyed farmers. The crops 
grown oy tne rarmer depends on the type of soil, climatic 
conoitions, availability of water and topographical conditions. 
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Tni-- region i^ oesr suited T.O agricuirure. It has good climatic 
conoitions, fiat ailuviai plains ana -fertile soils. But in some 
'iur veypa arpa^ tne problem or salinity, alkalinity and water 
logging was ooserved. These were aoverseiy e-ffecting the 
cropping pattern. In the soutnern part of the region crops like 
rice ana sugarcane are not ravourea oecause of the lesser 
amounr of rainfall, wheat is a preferred crop of the region 
oecause of aiiuviai soils and favourable climatic conditions. 
Cnanges in climate may compej farmers to cnange their cropping 
pattern our aue to favourable pnysicai conditions of the study 
t egion tne farmers nave not given much importance to this 
aspect-
O.5.9. LfiQCUJl! 
Hvaiiaoiiity of labour at peak season was a major 
prooiem, effecting iG.55 per cent of the total farmers 
surveyeo. Large farmers were tne most affected followed by 
meaium ana semi-meaium farmers. Tnese farmers require hired 
iaoDur oecause tney themselves are not full time associated 
witn farming activities and their family memoers also do not 
worK in tne field, so to manage tneir large holdings, they 
Have to depend on hired laoaur. Tnis also prevents these 
farmers from cultivating labour oriented crops. On the other 
hand small and marginal farmers are not at ail affected by this 
factor. Every working person is engagea in agricultural 
activities in these farms. In actual practice all the family 
memoerE Keep tnem selves occupied on tne farm of one hectare 
for the whole season. Women Deiongmg to these families are 
also engagea in agricultural activities. Employment of hired 
iaoour in tnese farms are almost negiigioie. 
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o.S.iu Governmental policlest 
Governmenr policies regaraing rne Distribution of loans, 
giving of suosioies, fixing ana increase in procuretnent prices 
of various commodities also influences the cropping pattern, 
uovernmentai policies were influencing 9.25 per cent farmers-
Small ano marginal farmers were more concerned than others. At 
tne time of survey, tne i99i General Elections* were going to 
oe neid. Tne farmers were ratner sure of getting their loans 
waivea ana tney were expecting new loans. They were also 
e-.pecting more subsidies on fertilizers, nign yielding variety 
of seeas ana increase in procurement prices of various crops. 
Irrigation systems, land development policies, land reforms, 
agricultural scneraes for small and (nargmal farmers, price 
control ana estaolishment of credit societies are some of the 
government policies wnich influences tne farmers decision m 
selection of crops. 
Tne foregoing analysis of the 237 sample farmers 
oelonging to tne various categories of farm size (38 large 
farmers, 5i medium, 54 semi-medium, 45 small and 46 marginal 
farmers/ shows that there is a close relationship between the 
socio-economic status of tne farmers, farm practices and 
cropping pattern adopted by tnem. we will elaoorate here the 
conaitions of tne sample farmers belonging to various 
categories. 
Tne large farmers oeiong to tne nigh and sound economic 
status. Tney are strong, wealtny, educateo, influential and 
politically strong. They have a greater capacity to invest 
their own resources, greater capacity to take risk, better 
access to information and improvea capabilities in terms of 
eaucation and SKI lis (Fig. ci.i3>. Tney nave an easy access to 
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credit facilities. Their better wealth position and political 
power has biased the distribution ot credit towards them 
iFig.6.i4>. This has strengthened their ability to adopt 
innovation at a faster speed. They are in a position to own 
tractors, pumpsets, harvesters and other agricultural 
implements. They apply prescribed doses o-f fertilizers, use 
nigh yielding variety of seeds, purchase the required amount of 
insecticides and pesticides and even maintain a permanent work 
force. Since they are eduaated^ they can acquire information 
aoout recent developments and are aware of the prospects of 
various crops. 
The economic background of the large farmers contributes 
substantially in the decision making process. They can take 
risk in changing their cropping pattern, they can use inputs 
like seeds, fertilizer, labour etc., because their cost is with 
in their reach. 5o they grow those crops which give them higher 
market price. Their cropping pattern was dominated by 
foodgrains but they also specialize in the cultivation of non-
foodgrains. Wheat was the most favoured foodgrain, which 
covered the bulk of area during the rabi season, while 
sugarcane dominated the cropping pattern during kharjf season. 
wheat was partly grown by these farmers for their own need but 
it is mostly grown for market. Wheat is considered as a cash 
crop by these farmers. Wheat is the first ranking crop 
because of its price support, massive procurement by the 
government on farmers door step, cash payments, sale of wheat 
straw and technological developments. Sugarcane is the most 
preferred non-foodgrain because of the introduction of many 
sugar factories in the study region, which made available to 
the farmers an assured maricet, diffusion of information about 
its production and this crop gives higher benefits than 
foodgrai ns. 
Fig. 6.13 Larc,e and medium farmers have better access to 
information and improved capabilities in terms of 
education and skills. 
Fiij. 6.14 Lart^ e and nediun farmers also have easy access to 
credit facilities because, of their better 
econonic and ;Jolitic^l position. 
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The most important -factor influencing the cropping 
pattern of the large farmers was price. This was evident from 
the two crops i.e. wheat and sugarcane which dominate their 
cropping pattern. These are highly remunerative crops. The next 
two important factors influencing their cropping pattern were 
yield and crop prospects, since these farmers are educated 
and rich they can collect ail the new information about the 
crops they grow. They have the money to use all the inputs. 
usually the remunerative variety of crops require high doses 
of fertilizers. Since they use all the inputs, they get high 
yields and more profits. Another factor which has very 
significantly influenced their cropping pattern is the 
availability of labour. These farmers still suffer from the 
some old problem of indifference and uncertainty of hired 
labour. All the large farmers are not associated full time with 
the farming activity. So there is heavy reliance on labour and 
their avaiiabiiity at peak season is very difficult. They 
require labour for most of the agricultural operations. These 
farmers hence avoid the cultivation of labour intensive crops. 
Like the large farmers, the medium farmers have also 
great capacity to invest their own resources, great capacity 
to take risk, better access to credit, information, education 
and skills and better wealth position (Fig. 6.13 and Fig. 
6.i4>. Aii this has contributed towards the increase in 
productivity. But there is slight difference between the 
large and medium farmers. They are in a position to take 
advantage on both the counts i.e. greater access to technology 
and more concentration on their fields <Fig.6.15 and Fig.6.16). 
The intensity of cropping is highest on these farms. The 
intensive utilization of land coupled with the intensive use of 
inputs has resulted in high production. 
Ficj. 6.15 Medium farmers are in a position to take 
advantac,e on both counts, i.e. c^reater access to 
technolotjy and more concentration on their farms. 
Ficj. 6.16 The intensive utilization of land coupled with 
the intensive use of inputs has resulted in hitjh 
production in the medium farms. 
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7ne cropping pattern o-f rnese rarmers is also dominated 
Dy fooagrains. wneat during tne rabi and maize and rice during 
tne Knarif season were tne three important foodgrains grown, 
wneat covered about fifty per cent of the cultivated area. 
Tnese farmers specializes in the cultivation of cash crops like 
sugarcane and mustard. Tnese crops gave tnem higher market 
price. Tne crops which were grown traditionally were not 
prererred until it fetches them good income. The most important 
factor influencing the cropping pattern of the medium farmers 
was price, H S is evident from the above discussion that these 
farmers prefer growing remunerative crops line wheat, sugarcane 
ana mustard. They devote comparatively more land to cash crops. 
Tne Degree of commercialization is greater as compared to 
large or semi-medium farmers. 
Conditions of tne semi-medium farmers are not very 
similar to tne meoium and 1 au^ge farmers. They have smaller land 
noiaings ano tney Are not very economically sound. There is 
intensive utilization of land and tne family members work in 
fielos. Tney generally ao not nire labour. Again the 
cultivation of foodgrains dominated tne cropping pattern. 
wneat aurzng tne raoi season and maize ano oajra during the 
Knarif season were the important foodgrains. Among non-
foDograins 5ugj.rcane was the Dominating crop grown during the 
Knarif season. On these farms the cultivation of coarse grains 
are qaining i inpor ranee. The most important factor influencing 
tfiP' rropping pattern of these farmers was price. Cultivation of 
wneat anci -sugarcane is giving nign returns to them. The next 
two important factors were crop prospect and irrigation 
fdcinLie^. Amongst tnis category of farmers, we find that 
ractors line irrigation facilities, availability of high 
yieiaing variety of seeds and cnemicai fertilizers and 
Financial proolems Are gaining importance which shows the 
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dif-ference in socio-economic status of these farmers and the 
large and medium farmers. The roie of iaoour in influencing the 
cropping patte<-n is seen declining. 
The small and marginal farmers generally belong to the 
economically under privileged section of the society- They do 
not have access to credit, technical know-how, information, 
education and skills etc. They are socially and economically 
oackward. They belong to the category of rural poor. They do 
net have T:heir own irrigation facilities. They have to pay high 
charges for hired water and they depend on canal water, which 
although is cheap but it is inadequate and is not supplied in 
time. The results is that these farms are not able to use 
inputs like high yielding variety of seeds and chemical 
fertilizers. Since the remunerative variety of crops requires 
higher dose of fertilizers and irrigation waters, these farmers 
are unaole to cultivate remunerative crops. The cost of inputs 
r»re very high and are not with in the reach of these farmers. 
Illiteracy and poverty restrict these farmers even to avail 
subsidies provided by the government on high yielding variety 
seeds and chemical fertiliEers, They are also deprived of loans 
etc. because it is taken over by the influential farmers and 
these farmers rely on private borrowing to a great extent. They 
also think of getting some returns from their land because 
they have also to purchase small items of daily needs. But they 
are engulfed by poverty and it prevents them from the 
cultivation of remunerative crops- They can not take risk of 
changing nheir cropping pattern, so they have a very limited 
choice of crops- The major handicap on these farms appears to 
oe iimitea resources and investment capacity. Their cropping 
pattern is Significantly dominated by foodgrains, wheat and 
•arley during the rabi season and maize, baJr^ and jowar during 
tne Kharzf season. Wheat covers more than 6u per cent of the 
total area during rabi season. They grow these foodgrains 
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basically -for self consumption. These farmers prefer growing 
coarse grains oecause of low inputs and also because they are 
growing tnese crops since long and they can also use the by-
prooucts ot these crops as fodder and fuel- They do not go for 
tne cultivation of cash crops because of their limited 
resources. They find it difficult to invest in crops like 
sugarcane and mustard etc. They cultivate only vegetables for 
the market which fetches them quick money for their daily 
needs. 
Tne cropping pattern of small and marginal farmers was 
infiuencea mostly by financial problems, irrigation and 
availability of high yielding variety seeds. All these factors 
are interrelated and because of poor economic condition they 
nave to think about these factors before choosing the crops 
tney will be growing. 
Lastly it can be said that the profit is the driving 
factor for ail tne farmers, whether rich or poor. 
CONCLUSIONS 
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rrarit is rne motive behind aii the activities o-f the 
-farmers wnetner ricn or poor. IT a -farmer is poor, he grows 
cereals -for nis suosistence and vegetables to get returns to 
meet: nis oaiiy neeas. But i-f T.ne warmer is ricn and the owner 
oi a large land holaing, ne selects crops on tne basis of the 
pro-f itaci ii-cy o-f x.ne crops. For getting higher yields he uses 
mooern agricultural technology. The new tecnnology is size-
neutrai in rne sense that improved seeds, fertilizers and even 
T-racrors can be used on aii farms independenr of their size, 
Dur ir IS not resource neutral. That is to say, only those 
-farmers wno have a greater command over resources can buy and 
use tnese inputs to get more yields and more profits. The rich 
farmers nave tne money to invest m the use of modern 
tecnnology to get more profits. 5o tne crops are chosen on the 
oasis of profits the crop will fetch. 
From tne analysis in tne foregoing cnapters, it can be 
conciudea tnat it was variations in prices wnich had brought 
tne cnanges in cropping pattern in upper Ganga - Yamuna doab. 
"iuDStantial increase in the use of modern technology and 
intensification of agriculture led to increase in the area 
unaer remunerative crops. Tnis nas also resulted in an 
appreciaole increase in crop yields and nas opened new economic 
possioiiirles for tne farmers of tne study area. The author has 
maoe extensive use of seconaary data ana nas also gathered 
infarroation oy sampling 237 farmers to assess the impact of 
cnanging prices on their cropping pattern. The analysis 
prHsentea in earlier chapters nas a numoer of far reaching 
I mp'i 1 f-It 1 on' fnr tne formulations of appropriate policies 
reiateen zu r ar m prices and agriculturai development xn the 
i-.T-uoy region-
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7ne stuay reveals cnac prices oi all rne rwelve selected 
craps nave mcreaseo out m e r e were some disparities in 
increa«^F cjt prices. Prices o-f pulses i i KB gram and arhar and 
non-tooograins iiKC potaro, sugarcane, corcon and mustard have 
increasea tremenaausi y. Prices o-f -fine cereals like rice and 
wneat aiBo rrgistereo suastantiai increases while coarse 
cereal «= lire jowar. oarley, oajra ana maize recorded marginal 
increases. 
Similarly cne increase m area unoer tnese crops also 
variea auring rne stuay period. Area unaer non—foodgrains like 
mu^zara, pocaco ana sugarcane, pulses like arhar and fine 
cereals iiKe wneat recoraed massive increases in all the 
aistricTs, ana cney snowed a nign aegree o-f positive 
correiacion witn prices. Crops line rice (in northern 
aiBtricts/ ana maize i m soutnern aiscricrs^ also showed 
posicive carreiatiion. Tne crops wnicn nave recorded decreases 
in cneir acreage also snowea negative correlation with the 
prices. IT consists of coarse g a m s liKe jowar. bajra and 
oariey, pulses iiKe gram. Cotton aiso snowed negative 
correlation witn its prices. 
Due to tne aaoption of moaern tecnnology, better 
irrigation facilities ana improveo farm implements in the study 
region, a tremenoous increase in yieios of crops was observed. 
It resultea in increase in proauction of crops despite of 
decreases in are>a unaer some crops. It points towards the fact 
tnat farmers of tnis region are getting more production from 
lesser area ana tnis nas also affectea tne cropping pattern. 
Tne proouction of casn crops like mustara, potato and sugarcane 
recoraea massive increases ana snowea strong positive 
rorrelarion witn prices. Similarly, tne production of 
tooograins iiKe wneat, rice ana arnar aiso snowea a high degree 
of positive correlation witn prices, naize (in Saharanpur, 
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Buiandshahar and Ghaziabad;, also showed positive correlation. 
Generaliy the production of cereals like jgwar« taajra and 
barley has decreased and it showed negative or no relation with 
their respective prices. While crops like gram and cotton 
showed a high degree of negative correlation between prices 
and production. 
From the very beginning the study region was pioneer in 
agriculture. It is one of the most developed and prosperous 
region of Littar Pradesh. It is endowed with flat alluvial 
plains, fertile soils, vast reservoirs of surface and 
underground water and good climatic conditions which have 
favoured a number of crops to be grown in this region. Earlier 
rhe farmers of this region were more or less indulged in 
subsistence farming. But the introduction of 'Breen Revolution' 
in the early sixties and the adoption of new technology brought 
a sea-change in the agricultural scenario and this further 
added to the prosperity of the region. Earlier, farmers were 
growing aii types of crops but now they are growing only those 
crops which bring them better returns. 
This shows that: 
(i> Price emerged to be the major factor which helped in 
bringing about a change in the cropping pattern. There 
was a clear shift from the cultivation of coarse cereals, 
gram and cotton to the cultivation of cash crops and fine 
cereals. 
<ii; But this does not mean that there was a total shift from 
the cultivation of cereals to the cultivation of cash 
crops. f'armere still give preference to the cultivation 
of foodgrains especially wheat, rice and maize. They 
devote a significant proportion of their land to raise 
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their own requirements and in sowing their surplus land, 
they look towards the cultivation ot cash crops. 
viii) Froritabiiity ot the crop dictates the changes in the 
cropping pattern. Crops which registered significant 
increases in their area also showed strong positive 
correlation with prices tmustard, potato, sugarcane, 
wheat and arhar). Crops which registered marginal 
increases in their acreage showed weak positive 
correlation vrice and maize). Crops which registered 
decreases in their atzreaqcj showed negative correlation 
with their prices. 
In the study region several crops are sown and -farmers 
are seen to respond to prices significantly. Amongst 
foodgrains, wheat is the most favoured crop and the farmers of 
this region specialize in wheat cultivation. Following the 
introduction of high yielding variety of seeds, fertilizers and 
technology together with the generous supply of irrigation 
water the farmers took almost exclusively to the cultivation 
of wheat. This crop was grown by the farmer partly for self 
consumption and mainly for the market because of its high 
yields, fairly high prices, massive procurement by the 
governrnpnt on farmers door step, cash payments by the 
government agencies and also the sale of wheat straw. So in 
this region wheat crop is considered as a cash crops. Rice is 
also one of the favoured crops because or favourable climatic 
conditions, highly developed irrigation facilities and the 
adoption of high yielding variety of rice, which has also 
neiped the farmers in getting higher yields and more profits. 
Another crop which has gained popularity in this region is 
ar'nar. This is because of the introduction of early maturing 
strain of arhar Short duration arhar takes about five months 
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ana ix can oe cuitivated in the normal cropping pattern as a 
oanwH crop. Amongsr coarse cereals, maize is a preferred crop 
ana is considered to be the poor m a n s food, riaize is cheaper 
ta grow tnan both rice and wheat- It is also profitable, since 
every part of the corn plant can be utilized. The real earning 
in .maize comes not from the coarse cereal but from the wide 
range of value added items that are manufactured from it. 
Crops wnich have lost their popularity and their area are 
side tracked by remunerative crops, are coarse cereals like 
jowar. bajra. barley and pulses like gram. Although coarse 
cereals are considered to be the poor m a n s food, but now in 
rural areas even poor people like to eat the elite grains i.e. 
wheat and rice. These crops depends upon rains and are grown 
witnout irrigation waters and without other inputs. These crops 
are grown more for fodder and fuel than for self consumption. 
Inspite of increasing prices, farmers are hesitant to bring 
more lands under the cultivation of these crops. Area under 
gram has declined inspite of its soaring prices. The government 
nas increased the prices of pulses drastically mostly to goad 
tne farmers to raise production of pulses. But cultivation of 
pulses is not popular because of its low yields, susceptibility 
to pests, Diseases and weather fluctuations, inadequate 
facilities to store them and still traditional methods of 
processing, dehusking and milling pulses in to dal is carried 
on. 
The farmers like to cultivate those crops from which they 
can get returns. 5o there was a switch from the cultivation of 
coarse cereals to the cultivation of cash crops like mustard, 
sugarcane and potato because they are more profitable. Area 
unoer mustard is increasing due to its increased prices and it 
requires only two waterings, nany new high yielding variety of 
seeds have been introduced and they can yield almost four fold 
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over the norroai average- To goad -farmers to bring more area 
under its cultivation the government ot-fers subsidy to 
oilseeds growers in it. Such an approach is beneficial to both, 
the oil seed growers and the industries. Sugarcane is highly 
ravoured by the -farmers because it -fetches them good returns. 
The presence o-f a number o-f sugar -factories made available to 
the -farmers, an assured market, di-f-fusion o-f information about 
its production and the higher benetits brought by this crop 
tnan foodgrains also attracted the -farmers -for its cultivation. 
Again the remunerative nature o-f potato motivates the farmers 
to bring more area under its cultivation. The favourable 
physical conditions of the study region, its high yielding 
nature and assured market has favoured its cultivation. This 
crop is used by ail the section of the society for their meals 
because it is nutritive and cheap. Cotton is not favoured 
because of its low yields and it is very susceptible to pests, 
diseases and weather fluctuations. 
Decision regarding what to grow are based on many socio-
economic, physical and even political factors- These factors 
have a combined impact on the decision making process of the 
farmers. Any factor can be more influential at any given time, 
depending on the situation. Decision making process is now 
highly influenced by economic iactars. Farmers, whether rich ar 
poor look towards the profit the crop will fetch and then only 
decide as to what they will be growing. An investigation of the 
influence of price in the presence of some other important 
factors like irrigated area, production and area in the 
preceding year, again snowed a high degree of positive impact 
of prices on acreage under most of the selected crops, this 
again shows that: 
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K i i Tne crops wnicn snowea positive response to prices also 
snowea posiTiive response ro tneir proauctian. This points 
rowaras tne tact tnat pro-f i taoii ity ot crops is the basic 
•factor -for tne farmers ana tney allocate land keeping 
tnese factors in mina. Tne crops wnicn came under this 
category were mustara, potato ana sugarcane amongst non-
fooograins ana arnar. wneat ana rice amongst foodgrains. 
Increase in prices were foiioweo oy massive increase in 
area ana proauction. Tnis motivates farmers to allocate 
more i^no to tnese crops. Increase in tne production of 
fooagrains means tnat tne farmers suosistence need is 
fulfillea ana tne surplus proauction is sold in the 
marKet, ensuring gooa income. Tne coarse cereals showed 
negative response to prices ano proouction because these 
crops are nor remunerative. 
111^ Irrigation was positively influencing the Acreage of 
tnose crops wnicn are not favourea oy -farmers like jowar. 
pajra. maize, oariey ano gram. Tnese crops are not 
proviaea witn aaequace irrigation ana they depend on 
monsoon rains for tneir survival. Better irrigation 
rac3titles will aefiniteiy increase tneir production. 
Sugarcane, rice ana arnar also snowero positive r««ponss> 
to irrigation. HItnougn irrigation is provided to these 
crops our timely ana aaequate supply of water will 
ennance tneir proauctivity. 
•.111^  Previous year s acreage also affects tne allocation of 
iano to a particular crop. Tnis factor was positively 
influencing area unoer fooograms. Farmers don't want to 
taKe riSK ana nesitate to make cnanges and are stuck to 
tne crops, wnicn tney were growing earlier. However, cash 
crops iiKe sugarcane, mustard, potato and arhar showed 
negative response wnicn inaicates tnat tne farmers are 
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rsKing risK and are vemLuring tor the new crop 
comoinarions ana patLrerna ro get (naximum returns from 
tneir ianafc. 
Tne anai/sis or the 237 sample farmers belonging to the 
various categories of farm size i36 large farmers, 51 medium, 
54 semi-meaium 45 smaii and 46 marginal farmers) revealed that 
m e r e was a close reiationsnip oeTiween the socio-economic 
srarus of tne rarmerf tne farm practices ana cropping pattern 
aaoptea oy tnem. Field surveys revealed that there were ten 
major factors namely, prices, irrigation facilities, yield of 
tne crop, crop prospects, avaiiaoiiity of nign yielding variety 
of seeos and cnemicai fertilizers, financial problems, 
traaitions, physical factors, iaoour ana governmental policies 
wnicn nave infiuencea their decisions m the selection of 
crops. 
Tne large farmers oelongeo to tne high and sound 
er-onomic status, educated ano politically strong. The-y have ts 
greater capacity to invest tneir own resources, greater 
capacity to take risk and oetter access to information etc. 
Tnis nas strengtnened their anility to adopt innovations at a 
faster speeo and they are in a position to use modern 
technology in their farms. The economic oackground of the 
i arge farmert> contributes substantially in their decision 
maKing process. Tne most important factor influencing the 
crapping pattern of the large farmers was price. This was 
evioent from the two crops i.e. wheat and sugarcane, which 
aominate tne cropping pattern. Apart from tnese two crops they 
also aevote £. suostantiai area to mustard, gram, peas, arhar 
ana cotton. Tnese crops are nignly remunerative. The next two 
important factors influencing their cropping pattern were yield 
ano crop prospects. These factors are interrelated and it shows 
tnat farmers are very mucn concerneo about the returns from 
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rneir lands and they try to get maximum profits. Another 
-factor which has very significantly influenced their cropping 
pattern is the availability of labour. These farmers still 
suffers from the same old problem of indifference and 
uncertainty of hired labour. Ail the large farmers srs not 
dissociated full time with the farming activity. So there is a 
neavy reliance on labour and they require labour for most of 
tne agricuicurai operations. The large rarmers hence avoid the 
cultivation of labour intensive crops. 
riedium fa»^mers also have great capacity of invest their 
resources, better access to credit facilities, information, 
education, skills, wealth position and a greater capacity to 
take risk, nil this has contributed towards the increase in 
productivity. But there is a slight difference between large 
and medium farmers. They are in a position to take advantages 
on both the counts i.e. greater access to technology and more 
concentration on their fields. The intensive utilization of 
1 ana coupled with the intensive use of inputs has resulted in 
nigh production. The cropping pattern of these farmers also 
dominated by foodgrains. wheat during rabi and maize and rice 
during the khari f season were the three important cereals 
grown. These farmers specialized in the cultivation of cash 
crops like sugarcane, mustard, cotton and pulses like gram and 
arhar. These crops gave them higher monetary benefits. The 
crops which were grown traditionally were not preferred until 
it fetches them good income. The most important factor 
influencing the cropping pattern of the medium farmers was 
plaice. That E why they grow remunerative crops. The degree of 
• ammercialjzation is greater among these farmers as compared 
x-u large and serr.i-medium farmers. 
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Tne conoitions of the semi-medium -farmers are different 
•from large ana medium farmers. These farmers have smaller 
iana noidings and are econoroicaliy not so strong. There is 
intensive utiiizarion of land. Foodgrain dominate the cropping 
pattern, wneat in raoi and maize ana pajra curing kharif were 
tne important foodgrains grown. Tne cultivation of coarse 
grains is gaming importance on tnese farms. F-rice once again 
was tne most influencing factor followed by crop prospects and 
irrigation. Once again it was noticeo tnat farmers whether rich 
or poor look towards the monetary oenefits from their lands. 
Amongst tnis category of farmers, we find tnat factors like 
irrigation, avaiiaDiiity of hign yielding variety of seeds and 
cneraicai fertilizers ana financial problems were becoming 
important. Tnis snows the difference in socio-economic status 
of tnese farmers from large ana meaium farmers-
Small ana marginal farmers oelong to the economically 
unaer privilegea section of the society. Tney do not have 
access to creait, technical knowhow, information, education and 
SKIiIs. Tney are socially, economically and politically 
nacKwara. Tnry oelong to tne category of rural poor. They art! 
unaole to proviae aoequate irrigation, nign yielding variety of 
seeas, cnemicai fertilizers, pesticiaes etc. Although these 
farmers are also fairly responsive to prices but the 
magnituae was not as nign as in large, meaium and semi-medium 
farmers. Tnese farmers are engulfed oy poverty which prevents 
rnem from tne cultivation of remunerative crops because the 
cost at inputs are very high ana are not witn in the reach of 
tnese farmers. Tney also can not take the risk of changing 
tneir cropping pattern, so tney nave a very limited choice of 
crops. Tne major handicap on these farms appears to be limited 
resources and investment capacity. Tne cropping pattern of 
small ana marginal farmers is significantly dominated by 
fooagrains especially coarse grains, wneat and barley in rabi 
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and maize, baJra and jowar during the knarif eeason. These 
farmers prefer growing coarse grains because these crops could 
be grown with iittie inputs and also because they are growing 
these crops since long, they also use the by-products of these 
crops as fodder and fuel. They only cultivate vegetables for 
tne market, which fetches them quick money for their domestic 
needs. The cropping pattern of smaii and marginal farmers was 
influenced mostly by financial problems, irrigation and 
availability of high yielding variety seeds. Ail these factors 
are interrelated. It is because of their poor economic 
condition they have to think of these factors before choosing 
tne crops they, wi i i be growing. 
Lastly, it can be said that the profit is the driving 
factor for ail the farmers, rich or poor, price is found to 
influence acreage allocations and the study definately shows 
that the fa-'mers of the study region significantly and 
positively responded to price changes. 
In India, the market mechanism does not operate properly, 
government policy has to play a major role in achieving 
developmental and social objectives. In this context, it is 
imperative, on the basis of the above conclusion, that the 
•farmer should get an economic price for his produce, 
especially when the prices of all other commodities, 
particularly manufactured goods, are going up very fast. The 
rate of increase in the prices of inputs has been more 
pronounced than the increase in procurement prices of 
agricultural commodities. At the same time, over 300 million 
people below the poverty line should not be exposed to the 
exploitativeiy high prices of essential commodities. The best 
policy seems to be that of support price system followed in 
many western countries. The system to be evolved should be 
sucn that the pricfe obtained by the farmer is remunerative 
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while the price paid by ordinary consumer of the country ia 
low enougn to maintain a good standard of life. Dual pricing 
system and fair price shop systems in practice today have not 
delivered the goods. These and similar measures are proving to 
be a heavy burden on the exchequer. While remunerative price 
for the farm producer and reasonable price for the poor 
consumer are very essential consideration and government should 
do much to ensure these, the long run solution should be to do 
everything possible to activate forces of price mechanism in 
tne agricultural section and see to its continued operation. At 
the same time, some form of support price system should be 
continued. Educating the farmers to come out of their 
traditional bound shell, and to get under the influence of 
money economy, is another important measure to be undertaken. 
Thus from the policy point of view, the present study 
suggests the following measures: 
<i> A guaranteed minimum price should be ensured for the 
farmers, which should caver the total cost and secure a 
fair net return. 
<ii> Cost of inputs should be reduced and subsidies must be 
provided in such a way that poor and weak farmers can 
also avail it. 
viii> Loans and credit facilities should also be distributed 
in such a way that only needy farmers are benefitted. 
<iv> H sure and adequate irrigation system is also very 
essential . 
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ivV General and mass education regarding latest developments 
in agriculture, technical knowhoM and market knowledge 
should be carried on, on a war footing. 
ivii Consumer interests should also be ensured by keeping the 
cost of production at a fairly low level. 
\vii> Crop insurance scheme should be introduced and 
popularised to fight against the fear of risk and 
uncertainity of crop failure, it would strengthen the 
confidence of farmers and encourage them for cultivation 
of remunerative crops. 
Vviii>FinallyV drastic changes are needed in the working of 
credit institutions and administrative procedures so that 
small and marginal farmers can also get benefits from 
their farms. 
Thus, to enable a maximum number of farmers in 
diversifying their cropping pattern, a well planned 
strategy is needed, which will help them in obtaining 
maximum returns. Several approaches and enterprises 
should be identified for introducing commercialization, 
according to the different conditions of the farmers. 
Better cropping pattern should be recommended so that 
the farmers get higher profits. The study region is the 
wheat growing area but the cultivation of peas, winter 
maize, oilseeds, sunflower and vegetable crops can be 
more remunerative than the sowing of late sown wheat 
varieties. Cultivation of wide spaced crops like fruits, 
sugarcane, castor, potato and maize, pulses like arhar 
and oilseeds like mustard should be advised to grow as 
inter crops. Area under bajra and jowar needs to be 
replaced with cotton and its production can be increased 
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further with proper doses of irrigation, pesticidas and 
insecticides. Area under maize oath in knarif and rabi 
season should be increased because of rising demand for 
maize in starch and ^ood industries. Besides cultivation 
o-f -fruits, vegetatale crops should also urn lncrf»a«ed. 
Thus, adoption of a better cropping pattern by the 
farmers of the study region will further help them to receive 
remunerative prices for their produce-
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